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ABSIRACTS
This etuldy vas undertaken to provide a more or
lese complete and upto-date deseription of the histologi-
eal and hiastochemical etructures of the pitultary gland
of Indian buffalo (Ros bubalis).

Studlies were made on 12 Indian buffaloes, out of
whieh siy were young male (due to non-avallability of adult
male animal the studies weve made on young male animal
only) and siy adult female.

The pitultery gland in this specles was @ longated
and narrow. The colour of the i tuitary gland appeared to
be light brown. The neurohyrorhysis part was whiter than the
adenohy pophysis part. The gland was found to be lodged in
the sella turcies of the sphenoild bone.

The approximate weight of the pituitary gland of
young male animal wae 585.0 mg. and that of ajult female

The average lenpgth,breadth and thicknese of the
Pitultary gland of younz male animal were 1.3 em., 0.4 om.
and 0.5 em. reecpectively. In adult female buffalo these
were 1.8 em., 0.7 om. &nd 0.9 em. recpeot ively.

™e pars distalis was brown In colour whepsas Pare
nervoss wae whife. The pars nervosa was smalley than the
pPare Adistalies.



The pars intermedia wag closely fused with the
pars nervosa. It remained all around the pars nervogsa.
The cel’ls were basophilie in nature and emaller than the
bagophll eells of pars dlatalis.

The pars tuberalis encireled the infundibulum in
a eollar like fashion, The eelle were basophilic in natuye.

The capsule of pituitary glani of Indian buffalo
was made up of fine r-tiecular anad collagenous fibres. No

mecle fibres were found.
§

The pare dletalls in thie specles was composed
of tortuous and branching cell cordes and elusters, surround-
ed by sinusoids and mesh work of reticular fibres.

The cell corde had three main types of cell in
this species - acldophils, basorhils and ehmmophobe;or
cheif cells. imong the three main type of eells, the bago-
phil cells were largest in elze and thefr average dlameter
wae 24.04 microne in the' young animal and 25.41 microns in
adult animal. Some of these eells were cliroular and some of
them were triangular in outline. The average dlameter of
the nucleus waes 4.2 mieron in both the cases. Basorhil celle
vere evenly distributed in pars distalis. Three types of
basophil cells were dlstinguished in this gpecies by F.a.s-
and aleian blue stain. gonadotrorhic I eells (follicle sti-
mu lating hormone seereting cells), gonadotrophic II cellg
(leuteinising hoymone seorsting ecelis) and thyrotrophic
cells (thyroid stimulating hormone secreting eells). The

(11)



acldorhil celle were smaller than the basorhil cells
but larger than the chromorhobe cells in this species,
Their average dlameter was 13.07 microns in young animals
and 13.85 microns in adult animals. Acidophll eells were
circular to oval in outline. The average diameter of nuc-
leus of acidophil ecells was 4.2 microns in both the
cases.

™wo types of acidorhil eells were found in thie
speeles by orange ¢ and aniline blue staine alpha or 44

eells (growth hormone sccreting cells) and epsilon-eta or

Ay cells (prolactin hormone eeereting cells).

The chromophobe or reserve or cheif cells were
found in groups in pars dietallg of this specles. The
average diameter of the chromorhobe cells was 6.45 micron
in young animal and 8.88 micron in adult animal and that

of micleueg wae 4,2 micron in both the cases.

The infuniibulum of pitultary gland of Indian

buffalo waes composed of malinly of nervoues tisgsue.

The pars nervosa was emal ler in size than the
pare dletalie in this sPecles. The nerve fibres in thiﬁ
region were arranged in unoriented fashion. The glia cells
were found £o be DPresent at cerfiain reglons of pars nervosa.
The pitulcytes had cshort branching prosecses and a distinet
eell mgmbrane. The FHerring bodies were aleo found in thie
part. They appeared circular and oval in outline.

Varlous speclal eftalns had been nsed to demonstrate

(111)



glyeogen, rhospholipid, ascordblc acid, ferric chlorlde and
calelum.

The glyoogen was appeared to be present in the
basorhil cells in the pars dletalis, capsule of the gland
and colloid material of the hyporhyseal cavity.

The phospholipid wae appeared to be present in
the pars distalis of the pituitary gland of Indian bufralo-
The ascorbic acid was presernt in the pars distalis of the
gland.

Caleium and ferric chloride were appeared to be
abeent from the pituitary gland of Indian buffalo.

* & & ° &
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INTRODUGCTION

This investigation deals with a histologlecal and
higtochemical studiee on pitultary gland of Indlan buffalo
(Bos bubalis). The capsule, adenohypophysis, neurohyporhysis
and hypophyseal cavity of pituitary gland of Indlan buffalo

are studied histologically and histochemically in this

present gtudy.
The buffalo has been chogen for this investigatlon

on account of its great economic value. The total populat ion
of buffalo in the world is 95.4 million out of which 51 million
jg present in India alone ( Year Book, 1964). Indian buffaloes
are heavy milker than Indian cows. The fat content of Indian
buffalo milk is 14 time more than Indlan cows' milk. So,

Tnd ian buffalo milk is more valuable in ghee and butter pro-
duction. Buffaloes® meat, hide, horn and hoof also form a
major part in the pProduction than any other farm animal. This
undoubtedly symbolisesg the role which this animal is playing

for the economic develoPment of the country.

Pituitary gland is the master endocrine gland of
the body. The anterior pitultary consiste of the pars éietalis
and the pars tuberalis. The posterlor pitultary consists of
the pars intermedia anl the pars nervosa. The hypophyseal
gtalk congiste primarily of the neural estalk which connects
the posterior Pitultary with the hypothalame (Greep,1954).



The pars dletalis forms the major portion of the
anterior lobe and containe the hormone Producing cells
(Zarrow, 1962) which secretes Somatotrophic hormone, Areno-
corticotrophic hormone, Thyroid stimulating hormone, Folllcle
st imulating hormone, Luteinising hormone and Prolactin(Leu-
teotroprhic hormone). The secretion of both Somatotrorhic
hormone and Frolactin take place from the aoidomii; cells
of the anterior pituiltary, and all rest hormones are secreted
from basophil cells. Follicle stimulating hormone, Luteini-
ging hormone and Leuteotrophic hormone are of major signifi-
cance in regulating the ovariee &nd testes both with regard
to production of ova and sperm and the release of specifie
gonadal hormonee. In addition, Leuteotrophic hormone hag a
direct effect on peripheral tissues such as the mammary gland
gso this hormene is directly concerned with the milk secre-
tion. Adrenocorticotrorhic hormone and Thyroid stimulating
hormone are concerned with the functioning of the adrenal

cortex and the thyrold gland.

The posterior piltultary secretes oxytocin and vaso-
Pressin hormones. Oxytocin hormone is directly concerned
with the contraction of uterue and let down of milk. Vago-
Preesin hormone is concerned with the blood pressure rals-

ing and antiqluretic action (Bloom,1957).

The Melanofhore stimulating hormone iz algo secre-
ted by the pitulfary gland. This hormone is concerned with
the colouring of the ekin (Ham, 1957).



Hence, the pitultary gland ie of great lmportance

on account of pProducing valuable hormones.

Trautman (1957) gave a bri.f comparative account of
histological structures of the pituitary gland of the vari-
ous domesticated animals excepting buffalo.

Serber (1958) described the cell types in the pars
distalis of the hamster pituitary gland.

William (1961) described the histochemical aspect
of the human pituitary gland.

Mazzocchi (1967) described the different cell §ypes,
intercellular spaces and follicles in the adenohypophysis of
pig.

Bugnon (1967) observed six different type of cells
in the pars distalisg of fox pltuitary gland.

Carlon (1967) noted in detail the six cell types in
the adenohypophysie of the dog.

Nayar (1968) investigated the growth hormone and
prolactin gecreting cells in the pitultary gland of ox.

Reviewing the work of various research workers, the
author has not found any literature regarding the histology

and histochemistry of the hypophysis cerebri of the Indian
buffalo.



The present research embraces the realm of both
nistology and histochemistry of the hypoPhysis cerebrl of
the Indian buffalo (Bog bubalis). A brief account of 1its
gross structures has also been male. The author hopes this
paper will serve as a reference to the pPhysilologlst,

anatomist, biologlist and other research workers.

Microscopic studies were made under light micros-
cope and as such ultramicroscopic structures have not found
Place in this work. Moreover, the structures of the Golgil-
complex, mitochondria, pattern of blood vessels and nerve
terminations, reduiring special cyhological and histologi-
cal techniues have not been carried out. Novhere in the
literature hag there beesn found a compPlete deseription of

an up-to-date gtudy of the pitultary gland of buffalo.

Hence this investigation was undertaken to contri-

bute something towards this aspect of the science.



REVIEW OF LITERATURE

ROSE ANATOMY

Jonston & Willis (1938) déscribed the pituitary
gland in man as & reddish grey, ovold body, measuring
about 12 mm. in its transverse and 8 mm. in ite antero-
posterior dlameter. The gland was attached %o the end of
infund dbulum and lodged in the hypophyseal fossa of sphe-
noid bone. The gland had two lobes - anterlor and posterlor.
The anterior lobe was kidney shaped and larger than tThe
posterior lobe.

Heybert & TBrbert (1947) observed the hyporhysis
cerebrl of man as a flattened oval body, longest dlameter
averaging 10 to 12 mm. They were situated at the base of
the brain near optic chiasma. The major parts of the gland
were a larger anterior glandular lobe and & smaller nervous
lobe. The pars intermedia and pars tuberalis, the two smaller
glandular magses Were situated in between the two major

lobes.

Greep (1954) pointed out that in human hypophysis
the average measurement was 1.3 cm. (traneverse) by 1 em.
(sagittal) by 0.5 em. (vertical). Its weight was 0,5 to 0.6
gms. in adult. The female pitultary was larger than male.
During pregnancy the size of hypophysls cerebri was more
and 1t might go upto 1 gm. in multipara. The hypophysis had
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two lobes, the anterior lobe was Pinkish in colour and
composed of soft, plisble glandular tissue, the posterior
lobe was whiter, more fibrous and of firmer consistency.

Dukes (1955) deseribed that the hypophyeis cerebri
occurred throughout the vertebrate serles. Its place of
cccurrence was hypophyseal fossa of sphenoid bone in higher
animale. Crogely it had two lobes anterlor and posterior
in all higher animals.

Sigeon & Orossman (1956) Presented a comparative
degeriptlon of pituipary gland of horse, ox, dog and fowl.
In horse, the pituitary gland was a yellowish brown discol-
dal structure which was connected with the base of the
ecrebrun by & delicate tube, the infundibulum. In ox it was
much more narrower than that of horse. The Infundibulum wae
relatively long and slopes downwarde and backwarde. In dog
it was circular and rather small. In fowl the hyporhysis
wae a small brown mase gltuated at the same place like

mammals.

Trautman (1987) stated that in domestic animale,
the hyporhysis cerebri had embryologically two parts, pars
buecalis and pars nervoea, histologically four parte, pars
tueralls, pars dlstalis, pars intemmedla and pars nervoga
and grogély ant erior lobe and Posterior lobe. |

Bloom (1957) deseribed that human Pituitary gland
measured about 1 em. in length, 1 to 1.6 em. in widgh and
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gbout 0.5 em. in heigit. Its weight was about 0.5 gm. in
male an! slightly more in female. The anterior lobe formed
about #th of the gland, the neural lobe the most remainder,
the pars intemmedis and pars tuberalis each about 2 £.

Turner (1961) deseribed the pituitary gland of
vertebrates. The pituitary glani was a compound gli.nd,
loecated in the sella turelea, & concavity in the sphenold
bone. Pituiltary glani had two parts - adenchypophysle and
neurchypophyeis. In lmman infants, the pars intermedla wae
econspicuous but in adulte 1% merges with the neural lobe and
tend to become obscure. In birds, whale, Inalan elephant and
armadilla this lobe was sbsent.

Copenhaver & Wilfreg (1964) described the human
pituitary gland. It meagured about 1.2 to 1.5 em. in trane-
veree Flane about 1 em. in eagittal plane and shout 0.5 en.
in height. Itg average weight in male was 0.6 gm., in mlti-
para the weipght of the gland might be upto 1 gm.

Feever (1964) not2d that the pPituitary gland in
8dult male white-Tocted mouse was layger than females. Sexu-
ally active malee had larper pituitaries than non-active
males. In lactating animale, the pituitary gland wes larger
than that of pregnant animale.

inand (1967) obgerved the pituitary gland of
8lender Loris loris. In it he found that hypophyseal axie
directed ant.ro-posteriorly, pars tuberalis encireled the
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infundibular stalk and di4 not extend rostrally to the
reglon of the optie chiasma. The pars intermedia lined

the ventral and antero-lateral surfaces of the pars nervosa.
Tre pars distalis 121d immediately below the hypothalamus.



o0
O

MICROSCOPIC ANATOMY

The Capsule:

Greep (1954) found a fibrous connective Tlssue
capsule in the pituitary gland of mammals.

Bloom (1957) described that the capsule of pitul-
tary gland of human was made up of denege col lagenous fibers
and separated from the periosteum of the sphenold bone by
a looser layer of comnective tissue containing numerous

veins.

Tarmas (1960) observed the capsule of human hypo-
physis cerebri composed of connective tlssue.

Adenchypophysis:

Greep (1954) presented a systematic e¢lassifica-
tion of adenohyporhysis into three sub-divisions. The sub-
divisions of the adenohypoprhysis Were pars distalis or
anterior lobe, pars tuberalis and pars intermedia.

Trautman (1957) used the term Pars bucealis in
Place of adenchypophysis due to its embryologieal develop-
ment from the dorsal evagination of stomodeum. He had dividea
this part into three sub-divisions - pars tuberalis, pars
dietalis and pars intermedla.



Copenhaver & Wilfred (1958) divided adenohyro-
phyels whioch wag originated from oral ectodem into three
componente - Pars tuberalis, Pars anterior or pars distalis
and pars intermedia.

Pars distalis :

Herbert & Herbert (1947) described in human pitul-
tary gland that the pars distalis had cords of epithelial
cells interspersed among numerous blood and lymih spages-
The acidorhilic and basophilic cells were present in thie
part .

Serber (1958) noted in hamster pituitary gland
that the acidophil cells were round to ellipsoid in shape,
gmaller in gize than basophil cells, the cells had a large
srherieal granules. The cell mueclel were 1light staining and
veeicular. The acidophil cells were dlistributed in scattered
fashion and appearsd in cluster. The bagophil cells were
largest cell types in both the gexes. The nuclei had the
game size to that of acidophil cells. Two types of basophil
cells were observed in this gpecles, one type of moderate
size and the other of large size, the latter being of round-
ed cells. Chromorhobe cells were smaller and gituated towarde
Periphery.

Herlant (1959) investigated in the pare qistalis of
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mole that auring mating the second type of gonadotrorhie
cells appeared. In the femals, the lactation cells appeared
in the eourses of pestation and hypertrofhy took place after

littering.

Herlant (1959) noted in the pars distalls of mice,
cat, mole and lemur two different types of gonadotrorhie
gells. Ve dsscribed that firet of these cells Were actual
basorhilic and other one had acidorhilic properties.

Eletman (1959) noted in the anterlor pitultary of
awarf mouge that the acidorhil cells were more Prominant,
eytoplasm had a broad rim around the nucleus. The cytoplasm
of the cell contained a epecial type of granules (Sphevules).
The thyrotrophic cells were completely abeent in dwarf but
jsolated thyrotrophic cells were observed by him.

mute (1959) described castration eells of pars
distalis of male albino rat. He observed that castration
e¢ells were grherical Beta cells enclosing an expanding eig-

net ring.

Miraglia (1960) noted in the pituitary gland of
tein ( a reptile) that the pars glandularis had the same
tyPe of cells to other reptiles.

Mato (1960) observed that changee took place in
eelle of adenohypophysls after castration in male rats. He
noted that Beta cclls were increased in number after castr
ation.
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Parteds (1060) investigated five types of chromo-
philic cells in the pituitary of pleurodeles waltlil -
elassical acidophil (alpha), Erythrosianophilic, thyro-
trophic, gonadotrophic (beta), P.a.s. positive, which
remained negative with alcian blue at FPH 0.2 (Y).

Yamada (1960) noted the cellulayr changes in the
mouse anterior pituitary gland from maturity to senility.
He observed that the acidophil cells slightly changed in
granulation and number, Beta cells remained eame. Chromo-
phobe cells gradually increased in numbey.

Herlant (1960) noted Beta and Gamma cells in the
pars distalies of both gexes of mole. In sexual active
period the Gamma eells were very active. He observed the
elageic cells which secrete prolactin howmone, and whigh
were Quite different from the acidophilic and Gamma cells.

Goegg (1960) inveetigated increased number of
vegiculate chromoPhobe celle in pars distalis of critinoid
dwarf.

Dodd (1960) deecribed in Petromyzon fluviatilie
that the anterior lobe contained acidophilic ani basophilis
cells arranged in vertical eolumns.

Peyne (1961) investigated large masses in the
anterior lobe of castrated, ovariectomized ang olg fowls.
He described these masses as fusion of seofatonv vesioles.
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Turner (1961) desoribed the presence of irregular
masses and cords of epithelial cells separated by sinusoids
and supported by connective tissue frame work in the pars
distalis of vertebrate pituitary gland. Further he noted
two types of acldophilie cells, three types of basophilic
cells and chromorhobe cells.

vanooe (1961) noted four tyves of chromophilic
eells in the pars distalis of common frog, the eells were
asidophils, Beta cells or amphirhile type I, ¥ cells or
amphiphils type II, and Delta ecells or cyanophlls. He fowma
that the Beta cells were absent from the pituitary gland of
Juvenile Rana temporaria. One year after castration the
hyperactivity of Beta cells were noted by him.

Barnes (1961) investigated the ciliated secretory
‘eells in pars distalis of mouse hypophysis cerebri.

Tavares (1061) investigated in pars distalis of
eat two types of gonadotrophic cells in addition to thyro-
trophio eelle which were F.a.s. positive.

Ovtman (1961) investipgated the cell types in ante-
rior lobe of Rana pipiens and he found Acid fuchsin cells
P.a.s. Pocitive, Aniline blue cells (type 1 anad type 2)
P.a.s, positive, orange G cells P.a.s. negative, Purple celle
P.a.s,positive and Chromophobe cells P.a,e. negative.

cabe (1962) stated five types of cells - the alpha
3 : ¢
beta, gamma, delta and epsilon - eta in the anterior Pitultapry



gland of mammals.

Girons (1982) observed in Orocodiles, turtles,
lizards and enakes in anterior lobe the presence of solid
struoture which contained various cell types with 4 cone-
tant mode of dlstribution.

Oliverean (1962) noted 8 types of cells in hhe
adenohyporhyels of teleoste - two types of acidophiles,
two types of gonaiotrophie cells - P.a.g. posifive and thyro-
trophic cells - P.a.s. Positive. Further, he identified 5
types of cells in the adenohypophysis of reptiles - alpha
cells, ponadotrorhic cells (beta and gamma) end Delta cells

and finally epsilon cells.

Tixier (1962) etated 6 dlstinet cellular tyres in

the anterior hypophysis of male peking duek, 5 of these cells
were identical to other vertebrates, but the sixth cellular
type noted and named Kappa cell and described as peculior to

birde.
Tixier & Vidal (1962) observed six ecell types in
the anterior pituitary of duck. They noted two types of aci-

dorhil cells ( A1 cell or alpha celle and the As cells or
epsilon eelle), and three Quite distinet types of glyeopro-

tein cells.

Bugnon and Racadot (19€3) observed six types of
cells in the anterior lobe of pig pitultary glana.

Vamada (1963) investigated five types of eells in
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mouse. The cells were Acidophils, Basophil, Chromophobe,
Theta cell, and cells without any kind of grlnulos. He
further stated that Theta sells or specific chromophobe
ecells were noted during pregnaney and lactatlon.

Wilfred & Copenhaver (1064) despribed that in
miman the parenchyma of pare anterior was fommed by anasto-
mosing corde of cells between which the einusolds situated.
Acidorhil, Basorhil and chromophobe cells formed the cell
types of parenchyma. As many as 8 types of cells were
deseribed by them in thie pert.

srebro (1964) stated the following types of cells
in the pars distalis of Xenopus laenis. Alpha cells (clase-
ical acidorhil), Deita cells (Thyrotrorhs) and Beta and
Gamma cells (Gonadotrophs) were observed by him.

ctharnot & Racadot (1964) observed six different
type of cells in the anterlior lobe of dromedary.

Tehida (1967) obseryved six different type of cells
in the pars digtalls of mouse pituitary gland. He investiga-
ted two types of acldophils - one growth hormone secreting
cells and other prolacting secreting cells, three types of
basophile and chromophobe cells.

Carlon (1967) investigated gix different catagories
of cells in the pars distalis of dog pituitary gland. Accord-
ing to him cell types were same to other mammals.




Bugnon & lenys (1967) described six different type
of cells in the paps distalis of fox pituitary gland.

¥azzoocochi (1967) noted in adenohyporhysis of pig
the intercsllular spages and follisles. According to him thdse
follicles were made up of non-gecreting cells, and the folll-
eles control the Guantity of hormone entering the blood.

Anana (1967) stated in the adenolypophysis of slender
loris lorls, that five type of cells were present in this part.
Your type of basophil cells and one type of acidorhil cell
were present in this part.

Repeine & Bratu (1968) observed gomeri positive cells
in the pare distalis of human pituitary gland. According to
them the gomeri positive cells were spame to Beta ecells.

Paps intermed ia:

Terbert & Herbert (1947) found in the pars inter-
media of human pituitary gland the colloid filled follieclesg
among the cell cords-

Trautman (1957) observed in the pars intermedia of
domestic animals a connective tissue frame work occupied by
basorhilie celles which were in the form of gense magses. In
the ox islands of well differentlated tlesuee of the pare
distalis type were a&ls0 observed by him.

Bloom (1957) etated that pare intermedia in human
Pitultary gland formed about two percent of the pars distalis.
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cano (1959) found argyrophil cells (barrier cells)
in dog's and cat's intermediate lobe. He found that the
eells had parikapryon at various levels in the intermediate
lobe and extent bipolar or unipolar procesees ending in a
cone like enlargements on the walls of the hypophyseal cavi-
ty and in the connective tissue between the intermedlate and

pogterior lobes. The argyrorhilic cells were neither a conn-
eetive tissue elament nor a nerve cells. He etated that poss-
ibly the argyrophilic cells were nouroglia cells that took
part in the mutual Tunctions between the intermediate and

posterior lobes.

Oliverean (1960) obgerved that the intermediate lobe
of pituitary gland of EEL contained mainly chromorhobe cells.

Towarnieki (1982) found that the intermediate lobe
of pituitary gland of Pike had very poor vascularization.

Zarrow (1962) deseribed that the intermed iate lobe
of farm animgls was & narrow strip of tissue between the pars
nervoga and pars distalis ani not present in certain binde

and mammals.

Furosunik (1963) investigated two parte in the pare
intemmedia of rat Pitultary gland, One part the marginal gone
facing the reeidual lumen of Rathke's pPouch and the pars in-
termedia proper situated dorsal to the former. In a few caseg
he found ciliated cells among the epithelial cells lining
Rathke 's lumen or in the walls of cysts and in the pars in-
termedia propor goblet cells were present intermingled with
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the cillated cells. He found tio types of glandular
celle in this part, dark and ligit cells, the ‘oytomun
of the dark cells were P.a.s. Fositive and sudanophille.
The 0011418 substances in the lumen of the Rathke's and
in the cyst were aleo F.a.zs. positive.

lagalt and Lagait (1963) noted that the blood
sucking animale had larger intewmediate lobe an2 the aqua-
tic animale had the small intermediate lobe. He further
found that the intermedlate lobe of Carnivora penet rate
deeply inte the nervous lobe.

Copenhaver (1964) desoribed the pars intermedia
of mammalg. He found that in mammale the rpars intermedia
was formed by well developed epithelial stratum lining the
vestiglal lumen dorsally. The cells were polygonal in out-
line and took basiec dye and secretary granules were pregent.
In man and ape, he found the pares intermedia rudimentary.
The emall vesicles were precent and they contained colloid.
Celinlar prolongations from 1t extended into the neural
lobe for varisble distances. Some of these cells became
f1lled with ecolloid and formed eyste. Mucous and ciliated
eells were also found.

Mmand (1967) found in pars intemedia of glender
lorie loris that 1t 1lined the ventyal and anteyo lataral

surfanes of the pars nervosa.



Turner (1949) deseribed that the pars tuberalis
of vertebrates composed of columne of chromophobie cells
which remained in follisular patterns. In many animale
pars tuberalis not only surrounded the infunaibular stalk
but also spreaded out under the brain for consideradle

distance.

Ham (1967) deseribed that the pars tuberalis of
man was an upward extension of the pars anterior. The cells
1t contained weve rouphly cuboidal in shape and devoid of
eytoplagmic granules. The cell cytoplasm was diffused and
mildly bagorhilie. This part was fairly vascular.

Maximow & Bloom (1957) dGescribed that the pare
tuberalis of man had thicknese of 26 to 80 microns and the
thickepst portion was on the anterior surface of the gtalk.
The epithelial eells in thies region were mainly emall alph-
and beta eells. The cells were cuboidal columnar in nature
and measured about 12 to 18 microns in eize and contained
numerous smdll granules. The eells contained iargc amount
of glycogen. flome of the cells were arranged in follicle
1ike gtwmeoture. Islands measuring 50 to ™ microns in
extent of gGuamous epithelial cells were also found.

Carleton (1961) desoribed the pars tuberalic of
mammals, T8 ommted‘ the pituitary gland with the base of
the brain and third ventricle. In man it contained golia
stranie of epithelial celle. In ox and cat 1t exhibiteq a



vesloular structure. The vesicles being lined by cuboidal
epithelium and oceupied by colloid like material. The

pars tuberalis was extraordinarily vaescular in all animals
ineluding man.

Copenhaver (1964) described a specialized area in
the anterior lobe of ¢at and rabbit which he temmed as
Zona tuberalis. This area was devold of alpha eells,

Foster (1964) noted an early effect of castraction
on the eytology of the Zona tuberalis of rabbit. He found
hyperplacia of the mucoid cells in this part. A depletion

of the mueold celle in the Zona tuberalls took place after
four months of castration.

Anand (1967) noted the pars tuberalis of slender
loris loris. He found that pars tuberalis encircled the
infundibular stalk but di4 not extend rostrally to the
region of the optic chiasma.

Heurohypophyels :

greep (1954) presented a systematic classifica-
tion of neurohyporhysie into two subdivisions. The subdivi-

slone of the neurohyporhysle were lobus nemvosus or pars
nervosa and infundibulum.

Trautman (1957) termed the neurohypophysis as pars

nervosa-.
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Copenhaver & Wilfred (1958) divided neurohypo-
physis which was originated from neural ectoderm into two
parte - Pars nervosa or infundibular procéss Or neural

lobe and infundibulum or neural estalk.

Pars nervosa :

Gray (1930) described the pars nervosa of man that
it wae developed as a down growth from the floor of the em-
bryonic brain, and during early foetal 1life it contained a
cavity continuous with that of the third ventricle. In cat
this cavity remained throughout the life. This part wae com-
posed of neuroglia cells and fibers, and was invaded by cell
columns which grew into it from the pars intermedia. This
reglon was embedded by scattered masses of a colloid subs-
tance which was similar to that found in the thyroid gland.
In fishes this part was larger and composed of nervous struc-
turee. This part had limited blood supply from the internal

carotid artery.

Herbert & Herbert (1947) deseribed the pars nervosa
of man. It was composed of connective tissue fibers frame
work and neuroglia cells. Thie Part was originated from the
floor of the brain.

Turner (1949) stated the pars nervoss of the verte-
brates that this portion of the pituitary gland was composed
of branching cells called pituicytes ang many non-myelinated
nerve fibers. The pituleytes were not only pregent in the



pare nervosa, but also extended into the infundibular stalk.
The pltulcytes looked like neuroglia but ocytologleally they
were not same. The pitulcytes 414 not contain Nigsl bodles.

Theodese et al. (1953) described the pars nervosa
of mammals. In ox, this part contained glia cells. These
glia cells were described as pituicytes. The pltuleytes were
connected with the nerve fibereg of this region, and the seme
nerve fibers were end at the blood vessels of this part. In
Pig, the developing stages of pltuleytes had marked similar
ity with the astrocybes. Like astrocytes the pitulcytes con-

talned vascular processes anl foot plates.

Ham (1957) stated the pars nervosa of opossum
that this part contained Ilobulee which were divided by septa.
The septa contained blood vessels. The ecentre part of each
lobule contained a hilus. The hilue was made up of chiefly
bundles of hypothalamo hypophyseal tract. The fibers were
diverged from the region of hilus to approach the septum that
surrounded the lobule. Near thelr termination each fiber exlg-
ted as a central core of eylinders of neurosecretory material
which remained in contact with septa more or less at right
angles to them. This gzone coneisted of cylinders that abut
on the septa and this zone was called Paligade zone of the
lobule. In the hilus of each lobule the Pituleytes were found.
Pitulcytes were a type of neuroglia cells Probably worked as
& supporting function. Their ecytorlasmie brocegses (fibers)

might extend between the eylinders of neurosecretory materialg.
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in the Pallsade zone. Gramules were found in pars nervosa.
Herring bodies were also found in parg nervosa. They were
terminal bulb of nerve fibers of the hypothalamo hyporhy-
seal tract that ended within the substance of the pare

nervosa.

Maximow & Bloom (1957) described the pars nervosa
of man. The cell pituleytes had four types - reticulo pitui-
ecytes, micropltulcytes, fibropltuleytes and adenopitulcytes.
The pitulcytes varied considerably in size and shape, and
had processes more than 100 micronsg in length. They were mo-
difled glia cells and appeared singly or in small or large
groups. In man, the pituleytes contained pigment érmuhs.
Some of these silver granules contained iron. Glia cells
with typleal fibers of the central nervous system were also

found in this region.

Trautman (1957) described the pars nervosa of the
domestic animale. The vascular connective tissue frame work
of the para nervosa contained neuroglia like cells with in-
terwoven pProcesses. Some of the pituleytes had fine grémles
and droplets which indicated the secretory activity. The
basophilic celle and epheroid hyaline capsule might also be
found in thie part. In agdition to this, he degcribed a net
like plexus of nerve fibers. These fibers aroge from the
nuclel of hypothalamus and reached the pars nemvosa via in.

fundibulum. The nerve cell bodles were not found in thie
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reglon. The pars nervosa got very few blood vessels.

Wilfred & Copenhaver (1958) described the pars
nervosa of mammale. They stated that the pituleytes had
presemblance to the neuroglia celle in some respects. The
pitulcytes were small cells with ramifying Process but
without the aletinctive features of nerve cells. Many of
the pituleytes contained variable numbers of refractile
droplete or granules in thelr cytoplasm. The nuclei of the
Pitulcytes were round to oval in shape with a fine chromae-
tin network. The cytoplasm of the pituicytes were drawn
out into a variable number of processes which ended elther
on the walls of the blood vesgels or on' the connective ti-
ssue gepta of the pgland. They described four types of Pitui-
cytes - reticulopituicytes, microprituicytes, fibropituleytes
and adenopitulcytes. Herring bodles were present in the
pars nervosas. They wére pregent near the terminals of the

nerve fibers and in intercellular spaces. Granules were

pregent in pars nervosa.

Holmes (1959) noted in the ferret the agglomera-
tion of nerve cells between stalk and main neural Process -
The cells were small or medium sized, no neurosec retory

nat erials were found in the cells.

Miraglia (1960) noted in the Pars nervosa of the
tein (a rertile) that this part wae consisted of lobules
and into each of lobule & branch of infundibuley recess



penetrated.

Carleton & short (1961) stated the pars neﬂ/’”a
of mammals that this part was composed of the neu:r-c'slﬁ'Il
elements and ependyma fibers. The neuroglia elements”ﬁ
described as pituieyt-s.

18
: Zarrow (1982) stated that pars nervosa of panm®
contained many nerve fibers, and from this part the #°7"

tion of oxytoecin and vaéopresein hormonee took place:
Infund ibulum:

Vanghan (1907) described infundibulum of verte-
brate as a conical Process of reddish colour to the swmmit
of which the pituitary gland was attached. It contained a
funnel shaped cavity, which communicated superiorly with
the thind ventricle of the brain.

Gray (1930) described infundibulum of man. It Vag
directed downwards and forwards and contained a funne] 8lay,
ed recess from the cavity of the third ventricle. It wae
surrounded by an upward extension from the enterion loba

the pituitary gland.

Jonston & Whillls (1938) stated that the infyng,
L
bulum of pituiltary gland of man directed downward ang ¢
O
ward. The pituitary gland was attached to it.

Turner (1949) stated that the infundivy lum op
mammale contalned pituloytes.



A

Hence, the pituitary gland is of great importance

on account of Producing valuable hormones.

Trautman (1957) gave a bri.f comparative account of
histological structures of the pituitary gland of the vari-
ous domeeticated animale excepting buffalo.

Serber (1958) deseribed the cell types in the pars

distalis of the hamster pituitary gland.

William (1961) described the histochemical aspect
of the human pituitary gland.

Mazzocchi (1967) described the different cell types,
intercellular spaces and follicles in the adenohypophysis of

pig.

Bugnon (1967) observed six different type of cells
in the pars distalis of fox pituitary gland.

Carlon (1967) noted in detail the six cell types in

the adenohypophysie of the dog-.

Nayar (1968) investigated the growth hormone and
prolactin secreting cells in the pitultary gland of ox.

Reviewing the work of various research workers, the
author has not fouild any literature regarding the histology
and histochemistry of the hypophysis cerebri of the Indian
buffalo.
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HI9TOORENTSTRY

Trautman (1987) etated that ascorbic seld was found
in the pare Alstallis of the pitultary gland of domestle
animale. Yt possibly played a role in the secretory process.

Sapher (1058) found more P.s.z. Poeitive materials
in tre gonadectomized hamester pituitary gland than Rhe

normal. ‘

Fullmori (1959) notea in pars distalie of male
nouse that P.a.s. positive celle weve increaszed in number

with ape.

Graumaun & Hinrichsen (1960) observed that basoe
phil eells of pitultary gland di14 not contain acld 1lipig
and acid mucopol ysaccharides. The gont-nt of R.N.A. in baso-
phil cells was very less in amount than asigophil cells.

Brown {1980) invesSigated that the thyroid stimula-
ting homone was found in the mitoshondria of the 2ell,
prolsetin and somaxtotrophic hommone found in the acildophilie

gramales, folllicle etimlating hormone was dlstributed over
several fractions and adrenccorticotrophie hormone was found

in the miorosomes.

Ortman (1981) noted that in Rana piptens all the



chromojhilic cells were negative for alkaline fhosphatase.

Tavares (1061) observed in cat pituitary gland thab
gonadotrothie T cells seoveted folllcle stimulating hormone,
gonadotrothic IT cells secreted luteinising hormone and
thyrotrorhic cells seorcted Shyrodd siimulating hormone.

Gsbe (1962) founad that the delta cells ecereted
thyroid stisulating hormone, beta cells georeted folllicle
stimulating hommone, gamma cells secreted luteinieing hommone,
alpha celle secreted gomatotrorhic hommone, alpha or epsilon.
eta secreted adrenccorticotrorhie hormone and epsilon-eta
geereted prolastin hormone.

Oliverean (1962) noted in fishes that the alpha
eells were respongible for the secretion of somabolrophie
hormone and adrenccorticotrerhic hormone, gonadotrophic cells
{beta and gamma) weye respongidle for the follicle stimulating
hormone and luteinising howmone, thyrotrophic cells secreted
thyrold stimulating hormone and epailon cells secreted pro-
lactin homone.

Fomartman ot 8l.{1983) demonstrated prolactin hommone
in eat ang wat pitultary gland in the oytoplasm of acido~
Milic (alpha) cells of pars dlstaile.

Mand (1067) notea in pitu!taﬂ? glnhd of slender
lorls loris five Sypes of chromojhills cells. The bagophilic

eelle were recponsible for the secretion of £o0llisle stimlat-
ing hormone, luteinising hormone and thyrola stimulating
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hormone. The asidophilic cells were responsidle for the
seoretion of prowth hormone and prolactin hormone.

Yiety & cospodinow (1087) noted phosrholipid in
the adenohypophyeis of Bog Taumus.

carlon (1067) identified gix differsnt cells in
the anterior lobe of dog pitultary gland. luteinising hore
mone, adrenocortiootrorhie howmone producing cells were
identified by him.

Nayar ef al. (19688} obseyved in bovine specles thab
the pars dletalis cmtained tvo types of acldophilic cells =
One georeted growth hormone and other prolactin hormone .

The acidorhil cells in this specles were F.a.s. positive.

Wllise & Nary (1061) found in pare intemedls that
00l loia material contained two types of materials -« one an
aeld muopplysacharide as found in the gland and the othew,
& pucoprotein or protein comdbined with the mucopolyesacharide .

fars tuberslls:

Fostor & Camevon (1984) found hyperplasia of musold
ocells of zona tuberalis in rabbit after castration but ree
covary took place after four months.

Wifred & Copenhaver (1088) descvided that the



pituleytes of the neurchyporhysis of man contained gramles

and they were composed of neutral, unsaturated fat.

William & Nary (1961) fownd P.a.s. Positive materlals
in pars nervosa. Further stated that glycogen wae the possible

gource for P.a.g. reaction.

Infundibulum :

Seitz (1964) noted Protein in the infundibulum of
Pig pltultary gland.

Hypophyseal cavity:

Rondell (1960) observed R.N.A. and alkaline phos-
Phatase in the hypophyseal cavity of the developing urodele-
The Percentage of cells active for alkaline phosphatase was

grsaﬁer than R.N.A.

William & Nary (1961) observed that colloid material
of the hypophyseal cavity was made up of two materigls.
The colloid was P.a.s.Positive.

Furasunik et al.(1963) noted that in human m colloid
of the lumen of Rathke's Pouch wag P.a.s. positive, sudano-
Philic and profein containing.

Copenhaver (1964) described colloid material in the

hypophyseal cavity of ox Pltultary glandg. He stated hhat the
colloid material was P.a.s. positive.




MATFTRTIALS AN METHODS

Source of inimals:

The present inveetigation included observatione
on twelve pituitary glands of Indian buffalo (Bog buballs),
out of which glx were adult female and six young male. All
the young animals were from two to three years of age and
adult animals were from ten to thirteen years of age. The
pituitary glande of young animal were collected from the
department of Anatomy, Bihar Veterinary College, FPatna,which
were killed by bleeding through the common carotid artery
and embalmed with ten percent formalin solution. The adult
animal pifultary glands were coliected from glaughter house,
Sahgan}, Patna.

The animales were in good nutritional condition and

appeared to be free from disease.

Technidues

The pitultary glande were weighed with the aig of
Physical balance. The greatest length, breadth and thickness

of the pituitary glands were measured separately with slide
ealipers.



Fixation:

The pituitary glande which obtained from slaughter
house were immediately put at the site into ten percent
formaliehyde ( one part commercial formalin and nine partes
water) . The materials of department of Anatomy were collec-
ted from embalmed animals meant for dissection. However,
they were fixed, uron their removal from carcasses in ten
Percent formaldehyde solution. Special fixatives were used

for histochemical works.

Preparation of blocks:

The entire pitultary gland was used as one block.

Water and alcoholic wagh:

The glands were washed in running tap water for
three to twelve hours and were then put into " percent ethyl
alcohol for 12 to 16 hours.

As glycogen was o be demonstrated, the pitultary
glandes were transferred from the formol saline to 70 percent

aleohol for alecoholic wash for at least twenty four hours.

Dehydration:

The tissues were t:hen passed through the three Jars
for dehydration as follows:-
1) Jar I - Normal butyl aleohol ang 95 percent ethyl
aleohol (equal parts) - 4 houprs.
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o) Jar IT - Normal butyl alecohol No.I - 4 hours
3) Jar ITT- Normal butyl alegohol No.IT-16 hours.

Clearing and infiltration:

After dehydration the tissues were made to pass
through the four Jars containing the following chemicals and
kept ineide the paraffin oven at 60°C.

1) Jar I - containing half normal butyl alcohol
~ and half 62°¢ paraffin - 2 hours.

2) Jar II - containing 52°C paraffin - 2 hours.

3) Jar III- containing 52°C paraffin - 2 hours.

4) Jar IV - containing 56°C paraffin - 18 hours-

Embedd ing:

The tissues were then embedded in hard paraffin (62°¢)

as the work was done during summer geagon.

Sectioning:

Lengitudinal and transverse gections were cut at §
mlerons, 7 microns and 10 microns respectively. They were

ecollected on albuminised slides.

staining:

Nearly four hundred slides were gf ained with the
following different staina.
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I. Haprie slum haemotoxylin and counter staln ethyl
eosin were used as a routine method of staining. The majority
of the glides were stained with these stalins.

IT. Welgert and Van Gleson's stalne were used for
elastic, collagenous fibres and musele fibres (Mallory,1942).

IIT. Foot's silver impregnation methed for Reticular
fibres (Rubb - Smith'e modificatilon) (Culling, 1957).

IV. Past Green - Van Gleson's stalning for acido-

philie and basophilic granulee (lillie, ) -
V. The Von Xossa method for calcium deposits(Pearse '60).
VI. Perl's method for Ferric Iron (Pearse'60).

VII.Periodic-Acij-Schiff réact lon without digestion
for demonstration or glycogen,muein {MeManus,1949).

VIII. F.a.s. alclan blue staining for identification
of thyrotrophic cells, gonadotrophie I cells and gonadotrophic
IT cells (Tavares,1961).

IX. Orange G and aniline blue staining for two types
of acidorhil cells.(Francis,1946).

X. P.a.e. ataln for rhospholipid after oxidised with
par asetic acid (Pearse'80).

XI. stain for Ascorbic Acid (Gomori,1952).




Mount ing:

The mounting of the sectione were done with D.P.X.,
Canada balsam and glyecerin jelly, as the ocassion demanded.

Methods of measugmentwicrometglz

Diameters of acidophil, basophil and chromo phobe

cells and their mclel and the cells of intermediate lobe
were measured with the aid of 'Ocular micrometer', which was
standarised agalnst a 'Stage micrometer'. As tle average of
2ix measurements were considered statilstically sufficient,
80 slx slides from all the twelve bufraloes were taken and
the structures were measured under light microscope. Thus
the aversge of six measurements from each animal gave the
measurement of the particular stmcture of that animal.Further,
the mean of the average of all the measurements in different
animales of the same age group gave the final average measure-
ment of the particular stwecture in the animals of that age

group.



RESULTS aAp DIscUSSION

The hypophysis cerebri structurally and
functionally is the most complex of the endocrine glande.
It ies derived in part from oral ectoderm and in part from
the brain with which it maintains ite connectlion in the
adults. Te major parts of the gland {(anterlor and Poste-
rior lobes) lies, in most forms, in a bony fossa, the
gella turcica, a dePression in sihenoid bone. This part 1e
ensheathed by the dura, an extension of whieh, the diarhra-
gm sellae, roofs over the sella turcica. There ie a small
aperture in the dlathragma through which the pltultary
stalk pagses. The supPrasellar portion of the gland lncludes
the pitultary stalk and the portion of the hypot halame
known as median eminence of the tuber clnereum. The infun-
dihular stem forms the bulk of the pituitary stalk. The
smaller component, the pars tuberalls, surrounds the in-

fundibular stem and flares out onto the median eminence.

The pars nervosa and pars intermedla are
intimately fused. Except at the periphery pars intermedia
1s separated, in most specles, from the pars anterior by
a cleft 1ike cavity, the vestigial lumen or hypophyseal
cavity. In man, only ramnante of this eleft are present.
In birds, armadillo, whales the pars intermedia ie not
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present and there is no vestigial lumen.
The hypophysis ig divided into following

parts:-

Derivation Divisions Components

Oral ectoderm Adenohy poph ysis Pars tuberalis.
Pars anterior or
pars distalis.
Fars intermedia.

Neural ectoderm Neurohypophysis Parg nervosa.

Infundibulum.

In Indian buffalo, the hyporhysis was found
to be brown in colour. The adenohypophysis part had some
black spote extermally. The neurohypophysis part was whiter
than the adenohypophysis. The gland was encapsulated by a

capegule .

The shape of the hypophyeis was elongated and
narrow (Flate no.1). The infund ibulum wag directed down-

ward and forward.

The average weight of the Pltultary glamd of
Indian buffalo were 555.0 mg. in young male animal am
855.6 mg. in adult female animal (Table no.I & 11).

The average length, breadth and thickness

were 1.3 em., 0.4 em. and 0.5 cm. respectively in young
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male animal and in female animal 1.6 cm., 0.7 cm. and

0.9 om. respeoctively.(Table no.I & II).

The vestigial lumen or hypophyseal cavipy
was Present in this species. It was present in between
the pars distalis and pars intermedia. It was more Promi-
nant in younger animals than in the adults-. |

The lumen of the infundibulum was not visible
with nacked eyes in Indian buffaloes. Similarly the pars
tuberalls and pars Intermedis were not well demarkated

under nacket eyes.

Our obgervations were gimilar to describe by
Greep (1954) in man, Trautman (1957) in domestic animals
and Wilfred and Copenhaver (1958) in mammale.



Aol AL S CNEN

A gl st g sl S

Table no.I
welght and measurement of Pituitary gland of Indian buffalo
(Male young)
[ Age | I
Animal] in | Weight | Length | ‘hickness | Breadth
no. Jyearsi i i I
X 2 480 mg. 1.2 cem. 0.5 em. 0.4 em.
2 3 650 mg. 1.4 om. 0.7 cm. 0.5 em.
3 2% 510 mg- 1.2 en. 0.5 em. 0.4 cm.
4 ' 2 495 mg. 1.4 cm, 0.6 cm. 0.4 cm.
5 23 590 mg. 1.1 em. 0.5 om, 0.4 cm.
6 3 6056 mg. 1.5 om. 0.6 em, 0.5 cm.
Total 3330 mg . 7.8 om. 34 oM, 2.6 em.
Mean 565 mg. 1.3 em. -5 cme. +4 om.
Tgble no.IX

Weight and measurement of Fitultary gland of Indlan buffalo
(Female adult)

I Age
Animalf in |

I Y ¥
;Length I  Thickness L Breadth

Welght

no. Jyears)

7 10 900 mg. 1.7 em, 0.8 em. 0.7 em.

8 11 867 mg. 1.4 cm. 0.7 em, 0.8 cm,

9  10% 950 mg. 1.6 cm. 1.0 onm. 0.8 cm.

10 13 998 mg. 1.6 cn. 1.0 em. 0.8 em.

11 113 850 mg. 1.8 om, 1.0 em. 0.8 emn.

12 13 858 mg. 1.7 cm. 0.9 cm, 0.7 cm.
Total 5313 mg. 9.8 om. 5.4 en. L oni

Mean 885.5 mg. 1.6 cm. .9 om, .7 om,
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Microscopic Anatomy

The Capsule:

The pituitary gland 1s enveloped by & connective
tissue fibre capsule. The connective tissue fibres are

collagenous in nature.

In Indian bufralo the pituitary gland was envelop-
ed by a connective tissue fibres capsule which was not
eaglily removable in normal condition. The capsule contained
moetly collagenous fibres. They ran parallel to the outer
surface of the hypophysis. The fibres took red stain by
Welgert and Van Geison's stain (Plate no.2). The muscle

fibres were found abgent.

Fine reticular fibres were also present besides
the collagenous fibres. The reticular fibree also ran parallel
to the outer surface of the hyporhysis. The reticular fibres
took black stain with Fool 's eilver impregnation method for
reticular fibres (Rubb & Smith modification) (Plate no.3).

No histologlcal difference was found between the

capsule of the Pituitary gland of young male animals ang
adult female animals.

Greep (1954), Bloom (1987) and Tarmas (1960)



also described that capsule of hypophysis was made up of
collagenous fibres in man.

Adenohypophyeie:

The adenohypophyeis or glandular parts of the
pituitary gland has three subdivisions - Pars dletalls,
Fars tuber2lie and Pars intermedia.

In Indian buffalo also similar type of sub-
divisions of adenohyporhysis were noted.

Pare digtalls:

The parenchyma of this lobe is formed by
anastomoeing cords of celle between which the large capl-
llaries (Sinusoids) are situated. In microscopic sections,
irregularitiez in cell arrangementsg are always evident.
some cells appear to be in clusters, others in twistea
cords, and still others fomm small well defined follicles,
the lumen of which may contain colloid. There is very
little connective tissuve in any part of hypophyeis, and in
the pars distalis only a light mesh work of reticular fibres
ie present. These are encircled around the cell cords and
eimugoide, the walls of which they strengthen.

The parenchyma of the pars distalis 1g composed
~of three main types of cells.- acidophile, bagophile am
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chromophobes . The acidophil cells and basophil cells are
collectively spoken of as chromophiles.

‘The parenchyma of the pars distalis of
pituitary gland of Indlan buffalo was made up of mesh
work of reticular connect ive tisgue fibres and cell-cords.
The cell-cords were tortuous and branching. They were
surrounied by well developed large sinusoide and reticular
fibres. The reticular fibres were arranged in circles{Flate 3).
Mostly they were fine in nature but coarser fibres were
aleo present. The sinusolde were well developed, branched
and distributed throughout this part(Flate no.s).

The colloid materials were present in the
alveoli formed by the cell-corde of pars distalis(Plate 4).

The cell-corde of pars distalis of Indian
buffalo pitultary gland contained three main types of
epithelial cells - acidorhil ecells, basophil cells ang
chromophobe cells(Plate no.4).

Acidophil cells:

In most preparations the acidophil cells are
the outstanding cell type because they are numerous ang
generally stain intensely. In pars digtalis of man, the
acidophil celle make upto 37 Percent of the Parenchymal
cell population. The acidorhil cells ape oral to rectangular



1 44 ¢

in shape. They vary in size. They remain 1in groups. They

are smaller than basophil cells. The granules of ac idophil
cells are srherical in shape, uneven in slze and vary greatly
in number and dlstpibution within & cell. The acidophil cells
gtain in all gradations of intensity from hyperchromatic %o
pale due to variation in granules content. The basgophlil eells
display a similar characteristic. The cytoFlasm of %he aoidq-
phil celle stain weekly and contain mitochondria, a Golgl net

at one pole of nucleus and & centriole.

Theve are two types of scidorhil cells. One Type
ig elassic acidophil cells (alpha cells) secretes growth
hormone and they are situated towards Periphery of the pars
distalis and the s-cond type is Epsilon-eta situated centrally

and s-eretes prolactin hormone.

Tn Tndian buffalo the acidophil cells were smaller
than the basophil ecells but larger than the chromophobe cells
(Flate 4). Their shape was circular to oval. These were
alet rituted in scattered fashion in pars dletalis. They were
arranged in groups.

The nuclei of the acidophil eells of Tndian

buffalo pituitary gland were eccentric. They were circular
in out line. They had chromatin net work. The nueliolus wae
placed centrally in the nucleus (Flate 4).

The average dlameter of acidophil eells in young
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male animal was 13.07 micron and that of in adult female
animal was 13.85 micron. The average dlameter of nucleus
was 4.2 micron in both(Table 3 & 4).

The granules of the acidophil cells were uniform
and epherlical and took green staln with fast green and Van
Geleon stain({Flate 5).

Two types of acldorhil cells (A1 and ip) were
faurl in this specles by orange G and Aniline blue staining.
By this staining one type of cell took orange stain with
bluish tinge and second type of cell took lighter orange
stain. The lighter orange stain cells were c¢lassic acido-

il cells ( Ay or altha cells) and were situated towards
periphery more in pars distalis. The orange stain with bluish
tinge acidophil celle (Ay or epsilon-eta) were situated more
towards centre of the pars distalis (Flate 8).

Frobably acidophil A4 or alpha cells were respon-
sible for the secretion of growth hormone and acidophil Ay

or epsilon-eta for the secretion of prolactin hormone, in
this species.

Francis et al.(1946) noted similar two types of
Gcidorhil cells (acidofhil classic and epsilon-eta) in dog
by staining with orange G and Aniline blue.

Copenhaver (1948) stated that in cat ,dog and
monkey two tyPes of acldophil cells were present. n some
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species growth hormone and pProlactin hormone gecreted

geparately from each type of eell.

Bagophil ecells: |

The basophil eells are clearly the largest of
the parenchymal eells in the pars dlstalis. They are mostly
round to oval in ghape, but angular outlines are also seen.
They constitute an average of 11 percent of the eell popu-
lation in the pars distalis. The gramules staln with basic
dye. The basophil cell granulee are similar in size %o
those in acidophil cell granules and are eubjecty to as
much variation in number and dlstribution. The basorhil
cells have a more Prominent Colgl net than do the acido-

Fhil cells. The mitochondria are numerous anid vary in shape

fyom gfherulue to rodlets.

Thers are three typee of basorhil cells present
in pars distalis- Two Sypes of gonadotrophic cells and one
thyrotrophiec cell. The gonadotrorhic I celle are situated
towards periphery and secrete follicle stimulating hormone
and gonadotrorhic IT cells remaln centrally in pars dlestalis
and secrete leut@iniesing hormone. The thyrotrephic cells
secrete thyrold stimulating hormone and are gituated centra-
1y in the pars distalig.

In Indian buffalo the basophil cells were larger
than the acidophil anl chromophobe ecells. The average dia.
meter of the basophll cells in young male animal was 24.04
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micron and in sdult female animal was 25.41 micron. The

gize of nucleus was 4.2 mieron. (Table 5 & 6). The nucleus
was circular in outline and had chromatin net work. The
nueleus was Flaced centrally in bagorhil cell. The nuclealus
was Placed centrally in the nueleus{Flate no.4).

The eytoplasmic granules of basophil cells were
coarser and took brownish red stain by Fast Green and Van
Geleon stain{Plate no.s).

Basofhil celle were precent at all parts of pars
dietalls in Tndlan bufralo pitultary gland. Bagorhil cells
were circular to oval in shape but angular outlines were

also found (Plate 7).

By P.a.s. and alcian blue stalning two types of
gonadotrophic cells (Conagotrophic I and Conadotrorhic II)
and thyrotrophiec ecells were dlstinguished in pare dlstalls
of Indlan buffalo pltuitary gland. By this staining gonado-
trorhic I cells (Probably responsible for the gecretion of
follicle etimulating homone) took wed to violet colour and
were situated towards Periphery of the pars distalie. Gonado-
trophic II cells(probably reeponsible for the secretion of
leuteinising hormone) took blue colour and werpe situateq
centrally more in the pars distalis. Gonadotrorhiec I ang
gonadotrophic IT cells were oval to rownd in ehape (Plate 7)
With the same stain the thyrotrorhic cells took deep violet

colour and were situated more centrally in the Pars distalie

L



Probably thyrotrophic cells of pars distalls were ree-
poneible for the secretion of thyrold stimulating hormone

in pituitary gland of Indian buffalo (Plate no 7).

Tavares (1961) noted similar three types of
basorhll cells ( Gonadotrophic I responsible for The
gecret lon of follicle stimulating hormone, Gonadotrophic
IT cells responaible for the secretion of leuteinising
hormone and Thyrotrophic cells responesible for the secre-
tion of thyroild etimulating hormone) by P.a.s. and alelan

blue stalining.

Herlant (1961) found two types of Gonadotrophic

cells by P.a.s. and alecian blue stain in mole.

Zarrow (1982) stated that the thyrotrophic celle
secreted thyrold stimulating hormone. Peripherally located
gonadotrophic cells secreted follicle etimulating hommone
and centrally located gonadotrophic & cells in pars distalils

gsecreted leuteinising hormone.

Chromophobe cel 1s:

The distinctive characteristic of these cellg,
ae seen in sections, 1s that they are essent ially unstained
émd agranular. The chromophobes are smallest of the three
cell types of pars dlstalis. They are rounded or polygonal
in outline and have an indistinet walls. The cytoplasm of
the chromophobe cells is free of alpha or beta gramles.



Other light-etaining gramiles that are possibly of mito-
chondrial nature have besen deseribed in chromophobe cells.
The chromophobed celles often appear in groups in the
centre of cén cords 6r pars distalis. The chromophobe
ecelle make up approximately 52 percent of the cell popula-
tion in the pars dlstalis of man.

In Romels' classification of pituitary cells
the chromophobe cells are the gamma cells.

In Indian buffalo chromophobe cells of pars
distalis of pituitary gland were the smallest cell types.
They were mostly ecircular in outline. The nuclel were
present centrally in the eell. They were round in outline.
They had chromat in net work. The miecleoclus was present in
the centye of the nuecleus of chromophobe cells{Flate 4).

The average dlameter of chromophobe cells in
Indian buffalo pitultary gland were 6.45 micron in male
young animal and 8.86 micron in adult female animal. The
average diameter of nucleus was 4.2 micron in both(Table

7 & 8).

The chromophobe cells were in this specles present
in group near the centre of the cell cordes of pars dietalis.
They were agranular cells.

Similar observations of chromophobe ¢ells o‘r Parg
distalls of Pitultary gland were described by Greep(1964)
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in man, Trautmen (1957) in domestic animals, Serber (1958)
in hamester, Wilfred & Copenhaver (19568) in mammals «

a termedia:

Pars intemmedia consiets of a connective tiegue
frame work ocoupied by basophilic cells, which often forme
dense maeses . The basorhilic cells are smaller than the
basophil cells of pars dletalis. The nucleus of the cells
of pars intermedia are round in outline and Flaced eccentric
in the cell. The gland like follicles are often occurred in
pars intewmedia. They are lined with epithelium and contaln
a ¢olloidal sgubstance.

The pars intermedia remains in elose contact with
pars nervosa. It is separated from pars digtalie by hypo-
Physeal cavity execept periphery.

In Tndian buffalo pars intermedia was well deve-
loped. It almost coverasd the pars nervosa of pituitary
gland of Indian buffalo. In young male animal and adult
female animal in both cases the pars intermedis was fownd
all around pars nervosa. It remained in close contact with
pars nemwoea. It wae attached to the pars dlstalis at its
superior and inferior parts where above and below the hypo-
Physeal cavity wae absent{Flate no,9, 10).

The pars intermmedla was formed by well developed
epithelial ecells lining the hypophyseal cavity dorsally and




conneotive tissue frame work of reticular fibres. The
petioular £ibpres were lesser in amount than the pars
distalis (Flate no.12).

The cells of the pars intermedia were basorhillie
in nature. They were oval to eircular in outline. The
nucleus was placed eccentrie in the cell. The nucleus was
oval to round in shape. From one to four nucleolus were
yresent in a mueleus of cells of pars 1nteﬁedia- The chro-

matin net work was obsemwed in the nuc leus(Flate 8).

The average dlameter of the cells of pars inter-
media in young male animal was 19.%5 miecron and that of
in adult female animal was 20,14 mieron. The average
diameter of nucleus was 4.2 mieron (Table 9 & 10).

Pare ie:

The pars tuberalis contains many sinusoidal bleod
vegsels and cellular tubes with stratified epithelial
lining and colloidal messes in thelr lumina. The parenchymal
celle contain fine, weekly basorhilic gramules-

The pars tuberalis remainssround the infundibulum
of pituitary gland.

In Tndian buffalo, the pars tuberalis was Present

around the infundibulum in & collar like fashion. It contain.

ed many sinusoidal blood vessels. The cells of this region
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Table no.l1
welght and measurement of Pituitary gland of Indlan buffalo
Tie (Male youn l
Animal| in | Weight | Length | ‘hickness | Breadth
no. Jyears] i 1 i
1 2 480 mg. 1.2 cm. 0.5 em. 0.4 em.
2 3 650 mg. 1.4 em. 0.7 em. 0.5 cm.
3 24 510 mg. 1.2 em. 0.5 em. 0.4 om.
4 2  ASSmg. 1.4 om. 0.6 om. 0.4 em.
5 2% 590 mg- i.1 em. 0.5 cm, 0.4 cm.
6 3 606 mg. 1.5 om. 0.6 om, 0.5 em.
Total 3330 mg . 7.8 cm. 3.4 cm, 2.6 cm.
Mean 5566 mg. 1.3 em. -5 ome. 4 em.
Table ho-II

Weight and measurement of Pitultary gland of Indian buffalo
(Female agult)

Animalg fge ; Weight | Length Thickness | Breadth
no . X 1
7 10 900 mg. i.'? cm. 0.8 cm. 0,7 cm.
8 11 867 mg. 1.4 em. 0.7 cm, 0.8 em,
9 104 950 mg. 1.6 cm. 1.0 om. 0.8 cm.
10 13 998 mg. 1.6 cnm. 1.0 em. 0.8 em.
1 11 850 mg. 1.8 em, 1.0 em. 0.8 om.
12 13 858 mg. 1.7 em. 0.9 cm. 0.7 om.

Total 5313 mg. 9.8 om. 5.4 cm. 2.4 on.
Mean 886.5 mg. 1.6 cm. -9 om, .7 cm.




Microscopic Anatomy

The Capsule:

The pituitary gland is enveloped by & connective

tissue fibre capsule. The connective tissue fibres are

collagenous in nature.

In Indian buffalo the pituitary gland was envelop-
ed by a connective tissue fibres capsule which was not
eagily removable in normal condition. The capsule contained
mostly collagenous fibres. They ran parallel to the outer
surface of the hypophysis. The fibres took red stain by
Welgert and Van Gelson's stain (Plate no.2). The muscle

fibres were found abgent.

Fine reticular fibres were also present besides
the ecollagenous fibree. The reticular fibres also ran parallel
to the outer surface of the hyporhysis. The reticular fibres
took black stain with Foot 's el lver impregnation method for
reticular fibres (Rubb & Smith modification) (Plate no.3).

No histological difference was found between The
capsule of the pitultary gland of young male animals ang
adult female animals.

Greep (1954), Bloom (1987) and Tarmas (1960)



algo deseribed that capsule of hypophysis was made up of

ecollagenous fibres in man.

Adenohypophysie:

The adenohypophysie or glandular parts of the
pituitary gland has three subdivisions - Pars dlestalls,
Pars tuberalie and Pars intermedia.

In Indian buffalo also similar type of sub-
divisions of adenohypoprhysis were noted.

Parg digtalis:

The parenchyma of this lobe is formed by
anastomoeing cords of cells between which the large capi-
llariee (Sinusolds) are situated. In microscopic sections,
irregularitiez in cell arrangementsg are always evident.
Some cells appear to be in clusters, others in twisted
cords, and still others form small woll defined follicles,
the lumen of which may contain colloid. There is very
1ittle connective tissuve in any part of hyporhyeis, and in
the pars distalls only a light mesh work of reticular fibree
ie present. These are encircled around the cell cords and
eimugoide, the walls of which they strengthen.

The parenchyma of the pars dlstalis 1g composed
- of three main types of cells.- acidophile, basophile am
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chromoPhobes . The acidophil cells and basophil cells are
collectively spoken of as chromophiles.

The parenchyma of the pars dietalls of
pituitary gland of Indlan buffalo was made up of mesh
work of reticular connective tissue fibres and cell-cords.
The cell-cords were tortuous and branching. They were
gsurrounied by well developed large sinusoide and reticular
f£ibyes. The reticular fibres were arranged in circles{Flate 3).
Mostly they were fine in nature but coarser fibres were
also preecent. The sinusoilds were well developed, branched
and distributed throughout this part(Plate no-g).

The colloid materials were present in the
alveoli formed by the cell-cords of pars distalis(Plate 4).

The cell-corde of pars distalis of Indian
buffalo pituitary gland contained three main typee of
epithelial cells - acidoyhil celle, basophil ecells and
chromophobe cells (FPlate no.4).

Acidophil cells:

In most preparations the acidophil cells are
the outstanding cell type because they are numerous and
generally stain mltensoly. In pare distalis of man » She
acidophil celle make upto 37 Percent of the parenchymal
eell population. The acidophil cells are oval to rectangular
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in shape. They vary in glze. They remain in groups. They

are smaller than bagophil cells. The granules of acldophil
cells are srherical in shape, uneven in slze and vary 81‘9“1?‘
in number and dlstribution within a cell. The acidophil cells
gtain in all gradations of intensity from hyperchromatic %o
pale due to variation in granules content. The basophll cells
d isplay a similar characteristic. Tha cytoPlasm of the acidq-
phil celle stain weekly and contain mitochondria, a Golgl net

at one pole of nuecleus and a centriole.

There are two types of acidorhil cells. One %ype
is classic acidorhil cells (alpha cells) seeretes growth
hormone and they are situated towards Periphery of the pars
distalie and the s-cond typre is Epsilon-eta situated centrally

and s-cretee prolactin hormone.

In Tndian buffalo the acidophil cells were smaller
than the basoprhil eells but larger than the chromophobe cells
(Flate 4). Their shape was circular to oval. These were
dletributed in scattered fashion in pars dletalis. They were

arranged in groups.

The nuclei of the acidophil eells of Indian

buffalo pituitary gland were eccentric. They were cireular
in out line. They had chromatin net work. The nueliolus wae
placed centrally in the nueleus (Flate 4).

The average diameter of acidophil cells in young
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male animal was 13.07 micron and that of in adult female
animal wae 13.85 micron. The average dlameter of nucleus
was 4.2 micron in both(Table 3 & 4).

The granules of the acidophil cells were uniform
and epherlical and took green staln with fast green and Van
Geleson stain({Flate 5).

Two types of acidorhil cells (A and ip) were
fayrd in this speclec by orange ¢ and Aniline blue staining.
By thie stalning one type of cell took orange stain with
bluish tinge and second type of cell took lighter orange
stain. The lighter orange stain cells were classic acido-
thil cells ( Ay or altha cells) and were situated towards
Periphery more in pars distalis. The orange stain with bluigh
tinge acidophil celles (A or epsilon-eta) were situated more
towards centre of the pars distalis (Plate 8).

Frobably acidorhil Ay or alpha cells were respon-
sible for the secretion of growth hormone anag acldophil A,

or epsilon-sta for the secretion of prolactin hormone, in
this epecies.

Franois et al.(1946) noted similar two types of
acidorhil cells (acidophil classie and epsilon-eta) in dog
by staining with orange G and Aniline blue.

Copenhaver (1946) stated that in cat,dog amd
monkey two types of acldophil cells wepe Present. Tn gome
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species growth hormone and pProlactin hormone gecreted

geparately from each type of eell.

Bagophil cells:

The basophil eelle are clearly the largest of
the papenchymal ecells in the pares dletalis. They are mostly
round to oval in ghapPe, but angular outlines are also seen.
They constitute an average of 11 percent of the cell popu-
lation in the pare dietalis. The granules stain with basie
dye. The basophil cell granules are similar in slze to
those in acidophil cell granules and are subject? to as
much variation in number and distribution. The basorhil
celle have a more Prominent Colgl net than do the acido-
thil cells. The mitochondria are numerous ani vary in shape

fyom gfherulue to rodlets.

There are three typee of basorhil cells present
in pars distalis-. Two types of gonadotroprhic cells and one
thyrotrophie cell. The gonadotrorhic I cells are situated
towards preriphery and secrete follicle stimulating hormone
and gonadotrophic IT cells remaln centrally in pars dletalis
and gecrefie leut@inising hormone. The thyrotrephic cells
secrete thyrold stimulating hormone and are gituated centra-
N1y in the pars dlstalis.

In Indlan buffalo the basophil cells were larger
than the acidophlil and chromophobe cells. The average dis.
meter of the basophil celle in young male animal wag o4 04



micron and in sdult female animal wae 25.41 mievon. The

size of nucleus was 4.2 micron. (Table 5 & 6). The nucleus
was eircular in outline and had chromatin net work. The
nueleus was Placed centrally in bagophil cell. The nucleolus
was Placed centrally in the nuecleus{Flate no.4).

The oytoplasmic granules of basophil cells were
coaprser ani took brownish ved stain by Fast Green and Van
Gelson stain{Plate no.S5).

Basophil cells were present at all parts of pars
distalis in Tndlan bufralo pituitary gland. Basorhil cells
vere circular to oval in shape but angular outlines were

also found (Flate 7).

By P.a.s. and aleian blue staining two types of
gonadotrophic cells (Gonadotrorhie T and Conadotrerhic II)
and thyrotrophie cells were dietinguished in pars distalis
of Indian buffalo pltuitary glani. By this staining gonado-
trorhic I cells (Frobably resronsible for the gecretion of
follicle stimulating homone) took wed to violet colour amd
were situated towarde Periphery of the pars distalie. Gonado-
trophic II cells(probably responsible for the seoretion of
leuteinising hormone) took blue colour and wepe situateq
centrally more in the pars diestalis. Gonadotrorhic I anqg
gonadotrophic IT cells were oval to rownd in shape (Flate 7).
With the same stain the thyrotmmio cells took deep violet
colour and were situated more centrally in the pars dlstalie.

L



Probably thyrotrophie cells of pars distalls were res-
poneible for the secretion of thyrold stimulating hormone

in pituitary gland of Indian buffalo (Plate no.7).

Tavares (1961) noted similar three typee of
basoPhll cells ( Gonadotrophic I responsible for the
secretion of follicle stimulating hormone, Gonadotrophic
IT cells responeible for the secretion of leuteinising
hormone and Thyrotrophic cells responsible for the secre-
tlon of thyroid stimulating hormone) by P.a-.s. and alcian

blue staining.

Herlant (1961) found %two types of Gonadotrophie
celle by F.a.s. and alcian blue stain in mole.

Zarrow (1962) stated that the thyrotrophic celle
secreted thyrold stimulating hormone. Peripherally located
gonadotrophic cells secreted follicle stimulating hommone
and centrally located gonadotrophic & cells in Pars distalis

gecreted leuteinising hormone.

Chromophobe cells:

The distinctive characteristic of these cellg,
ag seén in sectlgns, 1z that they are esgent ially ungtaineg
and sgranular. The chromophobes are smallest of the three
cell types of pars distalis. They are rounded or po lygonal
-in outline and have an indistinet walls. The cytoplaem of
the ohromophobe cells is free of alpha or bets gramles.




: 49 ¢

Other light-gtaining gramiles that are poseibly of mito-
chondrial nature have been deseribed in chromophobe cells.
The ohromophobed cells often appear in groups in the
centre of cell cords ér payrs Glstalig. The chromo phobe
cells make up approximately 52 percent of the eell popula-
tion in the pars distalis of man.

In Romeie' classif icatlon of pituitary cells
the chromophobe celle are the gama cells.

In Indian buffalo chromophobe cells of pars
distalis of pituitary gland were the smallest eell types.
They were moetly eircular in outline. The nuclel were
pregent centrally in the cell. They were round in outline.
They had chromat in net work. The rueleolus was present in
the centye of the nucleus of chromophobe cells{Flate 4).

The average dlameter of chromophobe cells in
Indian buffalo pitultary gland were 6.45 micron in male
young animal and 8.88 micron in adult female animal. The
average diameter of nucleus was 4.2 micron in both(Table

7 & 8).

The chromorhobe cells were in thie species present
in group near the centre of the cell corde of pars dilstalis.

They were agranular cells.

Similar observations of chromophobe cells or Pars
distalis of pituitary gland were described by Greep(1954)
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in man, Trautman (1957) in domestic animale, sevber (19568)
in hamester, ¥Wilfred & Copenhaver (1958) in mammals .

a tewmodia;

Pars intemmedia conslsts of a connective tiscue
frame work ocoupied by basophilic cells, which often forms
dense maeses. The basorhiliec cells are emaller than the
basophil cells of pars ddstalis. The nucleus of the cells
of pars intermedia are round in outline and Flaced eccentric
in the cell. The gland like follicles are often occurred in
pars intemmedia. They are lined with epithelium and contaln
a ¢olloidal substance.

The pars intermedia vemains in close contact with
pars nervosa. It is separated from pars distalis by hypo-
physeal cavity except periphery.

In Tndlan buffalo pare intermedia was well deve-
loped. It almost coversd the pars nervosa of pltuitary
gland of Indian buffalo. In young male animal and adult
female animal in both casee the pars intermedia was found
all around pars nervosa. It remained in close contact with
pars nemwoea. It was attached to the pars dlstalis at its
superior and inferior parts where above and below the hypo-
Physeal ecavity wae absent{Flate no,9, 10).

The pars intermedls was formed by well developed
epithelial eells lining the hypophyseal cavity dorsally and
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connective tissue frame work of reticular fibres. The
retioular Pibpees were lesser in amount than the pars
digtalies (Flate no.12).

The cells of the pars intermedia were basophilie
in .natnre- They were oval to eircular in outline. The
nucleus was placed eccentric in the cell. The nucleus was
oval to round in shape. From one to four nucleolus were
prezent in a2 meleus of cells of pars 1ntem§dia- The ¢hro-
matin net work was obsewved in the nucleus{Flate 8).

The average diameter of the celle of pars inter-
media in young male animal was 19.7%6 micron and that of
in adult female animal was 20,14 micron. The average
diameter of nucleus was 4.2 mieron (Table 9 & 10).

Fape ie:

The pars tuberalis containg many sinusoidal blood
vegsels and cellular tubes with stratified epithelial
lining and colloidal messes in thelr lumina. The parenchymal
celle contain fine, weekly bagorhilic gramiles-

The pars tuberalis remainssround the infundibulum
of pituitary gland.

In Tndian buffalo, the pars tuberalis was pPresent
around the infundibulum in a collar like faghion. It contain.
ed many sinusoldal blood vessels. The cells of this region



were basoPhilic in nature. They were cireular in shape.

The nueleus was present centrelly.

The pars tuberalis contained collold material,
and econnective tissue frame work.

Similar observations of pars tuberalis were
deeseribed by Greep (1954) in man, Trautman (1957) in
domeetic animal, Wilfred & Copenhaver (1958) in mammals.

Heurohypophysis:

The neurohypophysis of the hypoplysis is a
down growth from the hypothalamic region of the brain.The
neurohypophysis includes neural lobe and the infundibulum.
The infundibulum includes infundibular stem and the medisn
eminence of the tuber cinerum. These regions are similar in
that they poseess the same type of cell, the same nerve and
blood supply and yield the same active substances upon ex-

traction.

In Indlan buffalo the neurohypophysis contained

Dars nervosa and infundivulum.

Parg Nervosa:

The pars nervosa is made up of vascular connective
tissue frame work which houges neuroglia 1ike celle with

interoven processes. Certain of the cellulapy elements, the

Pituleytes, show fine gramules and droplets indicative of
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seeretory activity. The pars nervosa contains intra and
extra oellular pigments, which increases in amount with
the age. Basophilic cells and spheroid hyaline eapsule
may aleo be pPresent. T eddition to thies, ttere is a ned
1ike Flexus of nerve fibres which arise in the nuclel of
the hypothalamue and reach the pars nervosa via infundi-
bulum. True nerve cell bodles are lacking in thies part.

The cytoplasm of pitulcytes are drawn cut inte
a variable number Of processesz which end either on the
walle of the blood vessels or on connective tlssue frame
work of this part. There are four types of pitulcytes -
reticulopituicytes, micropituteytes, fibropltuleytee and
adenopitulioytee.

In normal pars nervosa, there may freGuent ly be
found masses of a rather homogenous material which are
known as Herring bodles. They are interpreted as agecumla-
tione of the stored secretory material surrounding the
nerve fibre terminale or in the intercellular spaces or as
expanded portlions of the nerve fibres showing inercased

concent rat ion of the secretory material.

In Tndian buffalo, the pars nervesa contalneqd
vaseular connect ive ticsue Prame work. The nerve fibres in
this region were arranged in an unorientea fashion. Some of

the nerve fibres were teminated in whorls (Plate 13).
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In Tndlan buffalo pituitary gland,the pars
nervosa was found to be surrounded by pars intsrmedia
fyom both the sides (Flate 10). It remained in close
contast with the pars intermedia. Pars nervoea waes found
gmaller than pars distalie in this species.

By silver stain the following type of ecells
were located in the nﬁ nervoesa of Indian buffalo.

A few glia eelle were observed at sertaln parts
of pars nervosa (Flate 14). They had several sytofplasmie

processes.

The pituleytes which were firet identifled by
Buey (1940,1947), were algo found in thie part. The Mtuil-
eytes had short branching Processes and a distinet eell
membrana(Flate 15). They were prezent at all parte of pars

nervosa.

The Ferring bodies were also found in parg nervo-
sa of Indian buffalo. They were intercellular homogenous
material and were situated near the termination of nerve
fibres. They appeared elrcular to oval in outline (Flate 18).

Similar obeservations of pare nervoss were degeri-
bed by Greep (1954) in man, Trautman (1957) described that
in certain epecles of domestic animal the pars rervosa wae
found to be surrounded by pars iIntermedia, Maximow & Bloom
(1957) in man, Wilfred & Copenhaver(1958) in mammals.



The suprasel lar portion of the pituitary gland
tneludes pituitary stalk and the portion of the hypothala-
pus known as median eminence of the tuber cinereun. The
infundibular stem fomms the bulk of the pitultary stalk.

The infundibulum contains a funnel shaped cavity
known as infundibulay cavity. The infundibular cavity ‘conmu-
‘nicates with the third ventriele of the brain. The infundi-
bulun 1= compoged of nerve Tibres. Some glia cells and pituil-
eytes may algo be found in this region. The infundibular
cavity iz lined by ependyma.

In Indian buffalo, the infundibulum of pituitary
gland wae found to be made up of moetly nervous tissue. In
the posterior part of the stalk mmerous multipolar neurons
showing thelr argentophiliec nature of eytoprlasm had also
been found. Certaln axie cylinders had also besn observed
in the preparation showing clear cut neurofibrilae extending
length wise in the structure. The nerve fibreg were arrang-
ed 1in parallel rows. (lia cells were 2lso found to be present
in this part of the pltuitary glangd.

fimilar observatione on infundibulum of pituitapy
glan were described by Greep (1964) in man, Trautman(1957)
in domestic animals, Maximow & Bloom (1957) in man, Wilfred
& Copenhaver(1958) in mammals.



Hypophyseal cavity:

The hypophyseal cavity is the embryological
remnant of the Rathke's pouch. It separates the pars

distalis from the pars intermedia. In certaln specles
it 1s not present. In ox, it contains col loid material.

The colloid material is more in adult than young.

In Indian buffale, the hyporhyseal cavity was
pregent in between pars distalis and yars intermedia
(Plate 3). It was more prominent in young male animals
than the adult female animals(Plate 3 &13). It contained
P.a.s. pogitive colloid material. The colloid material
wag found to be present more in adult female animals than

the young male animals.

Greep (1954) deseribed that ox hypophyseal
cavity contained F.a.s. positive colloid material. Trautman
(1957) deseribed in domestic animal the same thing about
hypophyseal cavity.

Infundibular cavity:

Infundibular cavity was found to be present in
Indian buffalo pitultary gland. Tt was reached upto the
gland/ vide dlagram 1).
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Table - III

Diametey of the acidophil celle and nucleus of Farse édistalle
of the pituitary glani of Indian buffalo in mlcrons-
(! By T ! . - ‘

sURLEILES T, )

.
aaid I

ﬁnh:ﬂllp m Cell dismete: ]
no . Greatest]s esti Me ates gt Megn
1 ? 12.7  11.50 12.12 4.2 4.2 4.2
2 12.76  12.00 12.37 4,2 4.0 4.2
3 2% 17.00  12.78  14.87 4.2 4,2 4.2
4 ? 12.50  11.25 11.87 4,2 4.2 4.0
5 o} 17.00 12,76 14.87 4,2 4.2 4,2
¢ 3 12,78 12.00 12.37 4.2 4.9 4.2

Total 78 .04 25.2

Mean 13.07 4.2

Pable - IV

Diameter of the acidorhil eells and nueleus of Pars dlstalis
of the pitultary gland of Indian buffalo in mierons.

{ t femal imal _
1 [__ce et [ Tucleus @lamete
Animal ] Age mx——u‘?& ﬂT : f.ﬁ.__ﬁ_x"____

—no. Iyears Joreatestjcmallegt] Meon JGreatestismallest] Mean
? 10 16.00 13.76 14.87 4.2 4.2 4.2
n 11 12.78  12.00 12.37 4.2 4.2 4.2
9 104 17. 75 13.76 15.78 4.2 4.2 4,2
10 13 14.00 12.50 13.25 4,2 4,2 4.0
11 14 17.00  12.75  14.87 4.2 4.2 4.2
19 13 12.76  11.28 12,00 4,2 4.0 4.9
Total @511 26.2
Vean 13%.886

4.2
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Table - V

plameter of the basorhil ee lle snd nucleus of Fars Adlstalie
of the Fltultu(v gland of Indlan buffalo,in mierons.

!2%&%_&_1'_2.!.!&1)__;. S P_y_&gﬂ.i,r___
anlngc 1nl | < t! i slsmallest] Mesn
1 286.50  21.26  93.37 4.2 4,2 4.2
o 3 29,76  25.50 27,62 4.2 4.2 4.2
3 2% 21.25  17.00  19.12 4.2 4.2 4.2
4 2 25,50  21.25 23.37 4.2 4.2 4.2
s 2} 25.50 21.28 22.37 4.2 4.2 42
s 3 29.75 25,60 27.62 4.2 4,2 4.2
Total 144.27 25.2
Yean 24,04 4.2

Table - VI

Diameter of the basofhil cells and nucleus of Fares distalle
of the Pitultary gland of Indian buffalo,in microns.

{ Alult fe
T T cell g“!%m%ﬁtwﬂl—f leug dlamete

Animalj]Age in]
_W&JW;%M%M est
? 10 29.76  ©26.850 27.62 4.2 4.2 4.9
8 11 28.00 29.75 32.87 4.‘2 4,9 4.2
a 104 26.50 99; 75 27.62 4 ;? 4.2 4,2
10 8  25.50 21.728 23.37 4.2 4..2 4.'2
11 113 29.76 25,80 27.62 4.2 4.0 4.2
12 13 14.76  12.00  13.37 4.;2 4,2 4.le

Total 162.47 95,2

vean 5.4 P




is
plameter of the chromophobe cells and micleus of Pars distsl
: of the pituitary gland of Tnaion buffslo, in mrevons,

(Young mgle enimals)

T g_ 0211 diameter i Mucleus diameter
Animnrl ;;5:;?% Guatast% smgllest { Mean =Graltest‘08mallesti Mean
b 2 6,45 Be 45 6,45 4, 2 4,2 4,2
2 3 6,67 6,33 6,45 4,2 4,2 42
3 % 6,45 6o 45 6,45 4,2 4,2 4,2
£ 2 €, 70 6,0 8,45 4, 2 4, 2 44 2
5 2} 6,45 6,45 6.45 4,2 4,2 4,2
6 3 6,67 6, 33 6,48 4,2 4,2 4, 2

To tal | 38,70 25, 2
Mean 6,45 4.2 _
Tgble = VIII

Diameter o7 the chrompphobe cells and mucleus of Pars distslis
of the pituitary glad of Indian buffalo, in microns,

(Adult femszle animels)

g Cell diamater i Wucleus diametsr
Animal { age in ¥ z 3 . -
o, years ‘Grcatc sticsmcllest] Mean( !Gru test] Smeliestl Mean
7 10 8,86 . 8,86 8,86 4,2 4,2 4,2
8 o 8,01 B,71 8,86 4,2 4,2 4,2
s 8,98 8,74 8.86 4,2 4.2 4,2
11 11 9,01 8,71 8,86 4,2 4,2 4,2
12 . 8,86 8,86 8,86 4, 2 4,2 4,2
Total - 53,16
Mean 8,86 i

4 o



Diameter of cells and nucleus of Pars Intermedia of the
Pituitary %hna of Indlan buft)'u‘io,in microns.
¥ ‘

1 £285. 50 21,28 03.37 4.2 4,2 4.2
2 3 21 .25 16,00 18.62 4.9 4.2 4.2
3 od 16.00 13.50 14.75 4,2 4,2 4.9
4 o o6, 60 21.25 23.37 4.2 4,2 4.2
& ok 21.285 16.00 18.82 4.2 4.2 4.2
Total 118, 10 25.2
}!Bu!! 19'55 4'2
Table - X

Dismeter of eells and mecleus of FPare intemedia of the
land of Indian buffalo,in microns.

Adult _female snimals)
ca iamete

pituitary

I [ Rue leus _d__lﬂii;_g_r__

7 10 16.00  13.80 14.76 4.9 4.0 4.2

8 11 21.28  16.00 18,82 4.2 4,2 4.2

9 104 25 +50 21,28 23.37 4.2 4.2 4.9

10 13 21.25 13.50 17,37 4.2 4.2 4.9
11T 1 ¢ °5.50 21,256 23.37 4.2 4,2 4.2
12 13 25.80 21.28 23,37 4.0 4.2 4.2
Total 120.85 25,2

me an 20.14

4.2




: 81 :

Histochent stry

Parg distalls:

Ascorbie acld is preeent in the pars distalle
of the pituitary glani of domestic animals. It 1s probably
played a role in the seeretory process.

P.a.s. positive materials are more in amount in
cagtrated animal pitultary gland than the normal. The P.sz.s.
positive materials in the pars dlstalie increase in mumber
with age. '

The basophil cells of pars distalis do not con-
taln aeld 1ipid and acid mucopholysaccharides. The econtent
of R.N.A. in basophil celle is very leee in amount tlan
acidophil celle.

The chromorhobe cells do not contain alkaline
phosphatage.

Fars distalie containes rhospholipid. In bovine
the acldophil cells are F.a.s.positive but in othep epecles
the F.a.n. positive cells are basophil cells.

"he coliold material of pars intermedia contains
tvo types of material - one an acid moopolnaeeharlde, and
the other, a mucoprotein of protein ecombinea
polyueehlri‘.de-

with the muco.




Pituloytes of the neurohypophysis of man contains
granules and they are composed of neutral, ungaturated fat.
P.a.s. Positive materials are present in pars nervosa and
F.a.s. Dositive reaction 1s due to the presence of glycogen.

The infundibulum of the pituitary gland contains

protein in case of Plg.

The hybophyseal cuv!t‘y. containg RN, A, and alka-
line phosphatage in the hypophyseal cavity of the develop-
ing urodele. The pemenfage of cellis antive for alkalline
phosphatage ares greater than R.¥. A. The colloid material
present in the hyporhyseal cavity is F.a.s. positive,sudano-
philie and protein containing.

- In Indian buffalo the capsule of the pltultary
gland was found %o dbe P.a.s. positive for glycogen.

The pars distalis of Indlan buffalo pituitary
gland contained ascorbic acid. The phospholipid was algo
found to be present in the pars distalie of Indtan burfuo
pitultary gland. The F.a.s. Positive material (for glycogen
only) were the basophilie cells of the pars distalis.

Caleium deposits and ferric iron were found to be
abeent from the pars dlstelis of Indian buffale Pituitary
gland. T

The collold material of the hyporhyeeal cavity of
the pituitary gland of Indian buffalo was found to be Poel
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posltive for FP.a.s. reaction (for glycogen only).

‘ Trautman (1067) deseribed the prescnce of ascorbie
acid in the pars dlstalis of Pituitary gland of domestic
animale.

Eietz & Cospodinow (12687) nofted ph&.phonplﬁ in
the adenohyporhysis of Bos Taurus.

* g ® g =
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SUMMARY ARD CONCLUSION

Croses, higtological ana higtochemieal studles
were made on the pitultary glanie of 12 Indlan buffalo.
Six of them were young male animale (due So non-availa-
bility of adult male buffalo the work was done on the
young male buffalo only) and other six were adult fomale
animals. The tiseues were fixed in 10 percent formaline
sclution. Special fixatives were used for histochemical
worke. Faraffin embedded sections were cut at 5,7 and 10
microns. Haemstoxiline and eosin sfa!lna were used as rou-
tine gtains. Besides, ten speclal staing were employed for
epecial histological and histochemical studles. Stained
sectione of the pituitary glands were studied under light

miecroscope -

1. In Indian buffalo, the hyporhysis wae brown
in colour. Tts shape was elongated anl narrvow. It was en-
eapsulated by a eapsule. The infundibulum was directed
downward and forward. The average weight of the pituitary
gland of Tndian buffalo was §55.0 mg. in young male and
855.5 mg. in adult female animale. The average length,
breadth and thicknees were 1,3 om., 0.4 om- and 0.8 'em.

pespect ively in young male animal and in female adult

animal 1.6 em. , 0.7 cm. and 0.9 om. regpectively. The hypo- -

physeal cavity was present in thie specles. It geparateq
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the pars dlstalis rpom the pars intermedia. The gland
was situated in the gella turcica of the erhenoid bone.

2. The pituitary gland of Indian buffalo was
enveloped by & capsule. The caPsule wag made up of col la-

E‘ﬂons and reticular fibres. Mo muscle fibre wag found.

3. The adenohypoprhysie part of the pituitary
gland contalned thyee sub-divisions in this specles -
pars dlstalis, pars tuberalis and pars intemedia.

4. The pars distalis or the pituitary gland in
this specles containea mesh work of nti;ular fibres and
eell cords. The cell cords were Sortuous and branching.
They were surrounded by well developed large sinusoids and
reticular fibres. The reticular fibres were found arranged
in eireles. The colloid materiale were present in the
alveoll formed by the cell cords of the pars distalis.

The cell cords of the pares distalis of Indlan

buffalo contained three main Type of cells -~ acidophil
cells, basorhil cells and chromophobe celle.

5. In this specles acidorhil eells weve gmaller
than basorhil cells but larger than chromothobs celle -They
were distributed in scattered fashion in pars distalis byt
more near the centpe. They Were arranged in groups. They
were circular $o gygl in outline. The nuelei of acidorhil
cell were eceentpio. The nucleolus was placed centrally 4n
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each cell nucleus. Chromatine net work was present in the

nue leus.

The average diameter of acidorphil cells in young
male animal was 13.07 mieroneg and that of in adult female
animal was 13.85 microns. The average dlameter of nucleus
was 4,2 mioron in both cases.

Two types of acidorhil celles ( 44 or alpha and A

or epsilon-eta) were Present in this specles. They were
dietinguighed from one another by orange ¢ and aniline blue
staining. Frobably 4; cells or alpha cells were responeible
for the secretion of growth homone whereas 4 cells or epsi-
lon-eta eelle were for prolactin hormone. 4 cells or alpha
cells were present more towards Periphery of pars distalis.
4o or epsilon-eta cells were more towards the centre of the

pars distalis,

6. Tn Indian buffalo, the basorhil sells were

larger than the acidophill celle and chromophobe cells. The
average dlameter of the basophil cells in young male animal
vwag 24.04 mierone and in adult female animals was 25.41 micron.
The size of nucleus was 4,2 micron in both the casee. The
basophil eells were found at all parte of the pars distalie
but more towards periphery. They were oval to cireular in
outline but angular outline was also noted in thig species.

Three typee of bagophil cells were Present in this
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epecles. They were Adlstingulshed by F.a.s. and alelan
blue staining. Two types of gonadotrorhic celle ( I & II)
and thyrotrophic celle were found in this species. The
gonadotrophie T cells responsible for the secrvetion of
folliele stimulating homone were situated more towards
perirthery of the pars distalis. The gonadotrophic II ecelle
responsible for the secretion of leuteinising homone were
ol tuated more centrally in the pars distalis. Both were
oval to round in shape. The thyrotrophic cells resronsible
for thyroid etimmlating hormone were situated centrally in
the pars distalis.

7. In Indian burfalo, chromophobe cells were found
to be the emalleet cell types in pars distalis. The average
diameter of chromophobe cells in male young animal was 6.48
mierons and in adult remnle anindl was 8,86 mierong. The
aversge dlameter of nucleus was 4.2 mierons in both the cases.
Chromophobe cells were agranular in this species. They ve-
mained in groups fear the centre of the cell corde of pars

distalle.

8. The pars Intermedla was well develoPed in Inadlan
buffalo. It was present all around the pars nervosa. It was
formed by well ﬁneloped epithelial cells lining the hypo-
physeal cavity posteriorly. It wae attached to the Pars dig-
talis at 1%s euperior and inferior parte above and below the
hyporhyseal cavity. It was extended upto the infundibulay
stalk. It contained connective tissue frame work of retioulay
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fibres. The yreticular fibrees were lesser than the pars
dietalis. The cells were basophilic in nature and their
average diameter was 19.35 microns in young male animal
and ?0.14 microns in adult female animal.

9. In Indlasn buffalo pars tuberalis encireled the
infundibular stalk in a collar like fashion. It had many
sinusoidal blood veseels. The pars tuberalie Was made up
of comnective tissue frame work and basorhilic ® cells

among them were situated.

10. The neurohyrophysie part of Indian buffalo
pituitary gland contained - the pare nervoesa and the in-
fundibulum. '

11. The pare nervosa of Tndian buffale pituitary
gland contained a connective tigsue frame work. The nerve
fibres were arranged in an unoriented faghion. Seme of the
nerve fibres were arranged in whorle. The glia cells were
Present at certaln parts of pars nervosa. The Pltuleytes
wepe aleo present. They had short branching cytoplasmic
proeecees. They were Present throughout the neurohypophyeis.
Herring bodles were also present in this part. They were
intercellular homogenous material and were situated near the
termination of nerve fibres. They appeared eirocular to oval
in outline. ' |

12. In Indian buffalo pitultary gland the tnfuniib.

ulum was made up of moetly nervous tissue. The nervye fibrees



: 69 :

were arranged in parallel rows in this part of the hypo-
Phyeis. Tn posterior part of the atalk numerous multipolar
nurons showing their armgentophilic nature of cytoplasm had
also been found. cette;tn axies eylinders were algo present
in thie part. The neurofibrilae were extending length wise
in the stmeture were found.

13. The hypophyeseal cavity in the Tndian buffalo
wag siltuated in between pars dletalis and pars intemmedia.
It wae more prominent in young male animals than the adult
fenale animals. The hypophyseal cavity in thie agpeciee con-
tained colloid materal. The eolloid materdial was found to
be more in adult animale than young animale. The colloid

materials were P.g.ec.positive.

14. Tn Indian buffalo, ascorble acid was foumd to
be present in the pare distalis of the pituitary gland.

The phospholipid was found to be present in the
pars dlstalie of the pituitary gland.

The F.a.s.positive materiale (for glyecogen only)
were the basophilic celles of pars distalis. Colleid material
of hypophveeal cavity and capsule of the pitultary gland
were also Positive for P.a.s. reaction(for glycogen only).

Caleium deposite and Ferrie iron were found
abgent from the pare dletalis of Indlan buffalo.
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