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Il\TRODUCT ION 

~nimn : produc~ion is ~cpcr~ant because i~ provi~2~ 

ra=ny pa~ts of the world 3 f:::.st growing p op ulat i on i~c=ea~es 

~~ a g re:::.te r rate ~han the production of ani~ai pro~2in . 

c:i t~e i~provement of domestic ~imals for mi l k and ~c2L 

p=oductio:l. The g=e~tes~ benefits of ~hese imp=ove~e~:s 

~i !l no~ b2 rea: ized unl~~s s high dezree of fer: ilit~ is 

:::cco::ipli£hed . The i -;!:por'.:a:ice of reproduct i ve effici e::!C~' 

has been der.1o~st rz. t.::d by t:1e ::::evelation of hmv art if icic.: 

insemi~atio~ can incrc~se the ~tilization of fertile male s 

the1~ 

v~ ::::y suita~:e for incre3sing ani~al p roduction . 

:estrus sy:ichroniz:?.tion is needed to 3-ncre:::.se eve!l fur-

~~2~ the influence o~ artificial ins~mi~aticn for pro~~c~io~ 

i=?rovemc~ts and to ~ake br eeding opera~icns mo=e effici2=~ . 

Increasing de~~nd for estY~s synchronizat ~on in con~2s -... 
:~en with ar~iflci al ~nsc~i.:;~ticn in swin~ has stiraulate6 :he 

d~velo:_:)!-cc.:;-: of seve-:al methods for hec.t con~rol . The b~s -.: 

:::~c·.·m of these are wear:.ing of lactat~r:g sews , u-=iliz a"CiOi'"! c~ 

p~oges~ation~l co~?O~nds and ad~inistratic~ of gon~dot-:op~=s . 

-~ :~ = ~_. , 0 ·~ .=> ~ "" T.l. • c • : • ~ -;: -:: '; Cr. , - - .i..· D h,., - -: et'"' y 1 " 1.-1 y .1." .... h ; " c 'I r · .. " ...... ...,.' ~ -
- - ---~ - --'-'-'1-" .... 1;- . •. 1; """"' ' .... ,~O..J-u-..--.._,, _ 
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~his drug w~s released for general use in the near ~~~ure . 

:1 y)otne s:!.z ed that the drug has :!.i:s effect by bloc!:.:ir:g ;.::ie 

~~g ~he p~oduct::.on of re~~asi~g facto:rs for (F.S.H e) ~nd 

lu~~ cinizing hO!'tnone (L. H. ) in the hypo·::nc:la~us . Ti1:.s hyi)oth -

Bzc=use of the rela~ionship between the nervous system 

~r.d =ep~oductive system and the p~ob~ble site of activity of 

this drug , i~ .:.s in?ortant to underst~nd the fu~ctio~ of the 

h ypoth~la:nus :.nd -~he pit t:::. ":~r: y gland i:i :rela-;;.:.on to ~~1 e use 

oi M. A. T.C. H. in estrus synchro~izatio~ . 

~esearch concerning gonadotro?i~ releasing factors h~s be~n 

cone in e}:p \'.?ri :;ent3! laboratory ::nirnals in which th.:? ~f:ec"ts 

v~ry consider~bly f~om one species to 2no~her . 

- ... ~ . .;. -;: . C.H . sl:c. ::.C.s fo~ :.. - <!. l 1) :1 a -T.e ~ h/l2.l.!yl :.:r. :.cc ~ :: ::::tr.07: -
- .. :2·; ~.:· - ·i: ·l1/C C:.:: b:.:lOfl :1:,'c! :.:~2 i~~ , I . C. i . 33S~S , .:J...y2 =-·; :, =:. c~= -

2. : 0::ie~ , Vc ·~ e :r.:.:l a ry ~ .. \2dici:!2 Divisic;:i, .\'e~·: Yor~~, :\ . '!. . l OO: 7 . 
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~~~~di~g ~nd a core acc~=~t2 ~veluation of the ductle~s 

cu~st~nding =ole i~ modern medic ine as far as e~~ocr~~~ 

g::.:!r-d s ~::e cor:cerned. .A l so 9 fo:: <lny ;:esearch type o:: )Z.t·.:-

•• ... _ "::> 
... o. l '- range of variabilit y of app~rent:y healthy individual5 

:o: proper evalcations . This is especially tr~e in =efe=-

2nce to Gtudie s of the ef~ect of M. A.T.C.H. It is v2r7 

:.::;po::t::-.nt to s~udy this s i :uation i!'l the species on t1:·dch 

~t might b~ used, in this case swine. 

This s tudy, the~efo~e , ~as undertaken 'co de·~ err.1ine ..i. .. _ ':'.) 

\d .. -

~~g i ts use in swine for est~us synchronization in or~2 = to 

tmderst~nd its fuac tional activity mo::e completely . 
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REVIE\'J OF LITERATURE 

Est=us Sync~roniz~tion with I.C.I. 33328 

The idea of estr~s sy~chronization introdu ce s the , as-

,..1· 'o.: 1 ; , .... " ~ . ...._ __ "' I o f being able to p~an ~nd control the prod~ction of 

s~~ne in con=ection wi~h art i ficial insemination . Moc h o f 

for estrus synchroniza~ion ?roduced disco~raging p rzc tica l 

=~s~lts b~c ~cse of ~ndesi=~~le side effec t~. 

In 1961 research men of Im~exi~l C~e~ical !ndus~~ies 

'.~·~ ::e i:ive3ti.g~t:.ng ~ de:::.v~tive of hydrazine which i.s .:.n no 

way ~el~tad t o t~e n2tural:y occur r ing sex hormones (ste-

roi ds) ( Polge, 1965b), loC .. I. 33828 formula: CH2 ~ CH. CH.· 

NH . CS . NI-L .t-.l"H .. CS.. ~·JR .. CH3 • CH3 
The su~9=ising r esult noted vmen th e drug ·was given to 

b~rd$ was inhibition o f the p i tu i tar y (Po l ge, 196 5b). Later 

·~:-,e n~w C.-::ug, \·t'nen used in rats, was also f ound 't o inti bit 

t~a octput of pituitary gonadotropins. The estrus c ycles of 

these :rats t·.r~:-e suppressed w~1ile they \'!ere kept on med.!..:3 ti on 

tre2t~ent. Experimenting with chickens it was f ound th~t 

~~~11 qu antit i es of the drug could affect egg product:.on and 

=oult ing (Sykes , 1963) . Experiments in p igs st arted in 1963 

at the Ag=icultural Research Cocncil's Unit of Reprod~ctive 

"?!1ysi olo.;y ax:d Bio.:nem:.s'.:ry in C~mb::idge . Fu:rt~er 

I 

11 
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2x9criments were done in other countries under r • r arr:ang co!1 -

c~~io~s (Groves, 1965)0 

.,._ o -
- J c; - :cg of ":,,od 7 ~ ... 12 i ght p2r d~ y, only ti:Jo o:.it of a nund:-;:?d 

7i~s treated ca~e in heat d~=ing t~e Dedication period. 

A:ter ~edic2tion was suspended all the 2ni~als ca~e ~n~o 

~=d s eve nth day afte= ~:eetment in 903 of the individ~e ls 

.1.:: 2st ed . (Ma=shall, 1967; Polge, 1965a; Groves 1 1965) 

~r.e results u9 ~ o t~e present indicete that t~e ~ve=~~e 

:itter s~ze is nor~al and no adverse effect on the piglets 

is ca used b7 this dreg . No undes irable embryonic mo:-tali~7 

afiec~s were evident and t be ovaries manifested no obno=~~i~ 

it~es such as c ystic follicles . (Grove s, 1965; Polge, 196 5b ; 

Eaf ez 1966) 

Medic~ tion started at the begi nning of the lute2l ph~se 

-:::oe s not disturb the cor!)O!'a lutea ·1:1hich cont.:.nues fi..:nc·c::. oz:-

~n3 until the end of the second week (si xteenth day of ~te 

c7cle ) (Polg~ , 19650) . This is b~c~use, onc e fo~med, fil~~ ~-

~ =2nc a o~ the C.L. does not depend on 2 pituit~ry st~~ul~~ . 

~-"\..,, ,....'-'_ ... or. 
- ..... - _:J"'9 l.. c.. J. the c ycle i~'hi ch is affected is the follict:lar o:le 

~~ ich ~a~ns tha~ if ~nimals are p ut on the drug soon aft e : 

~~ey hev e bee~ in he ~t, trc~tment with I.C.I. 33828 ~hou!~ 

~~trus i n groups of p~gs wi~h r~~d0cly diztribu~ed c 7c!as 
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(Hnfez et nl., 1966). If the drug is medicated too ne&r to 

·::he exl>oected heat, es~rus c:.r..d ovulation will not be prevented. 

:.:ecnunism of action 

T:1e precise mechanism of action is not yet knc:·m. I".: 

dv·2:3 IlOt affec·:: the ova-::y direc-~2.y bec~use ·::he anin:::ls v1hi ch 

~ave bacn on ~edic~tion will respond nor~ally when go~~do-

~=opi~s are injected, but ~t is clear thet M.A.TeC.H. 

~~hibitory effect oi M.A.T.C. H. upon F.S . H. o= L.H. or bo~h 

gonadot:::-opins caused by 1.1.A.T.C.H. has not been well estab-

~ishcj (Edgren ~nd Pete~son, 1964). The compound red~ccs the 

olood c~lcium level by decreasing the a~ount of estrogen 

p:coduct:.on. 

M. . A.T.C.H., -;,.;hen given to laying hens? decxeased blood 

~~iciun level from 20 mg/100 ml to 15 mg/100 ml . \\~en the 

co::pou:r:d was rem-:>ved f::=om the diet the blood calcium level 

rose again (Sykes, 1963) . IoC.Ie 33828 is repo:ted to 

::.::.11 .i"t>i·~ gonadott'opins in rot::; and to hav-: minimal effect on 

thy~oid ~ctivity. Doses o f 20 to 100 mg/kg per day for 12 

co:!.o:.:ed fm::ls during trea'"::!!'lent . This shows the action of the 

c::t~.:; on :Jel:!nic p~oduct fo::!:iation or deposition n1~igi1 t' 

M.A.T.C.H. fed to p::eg:ia.nt mares did not change -:~:e 

blood !avel of goncdotropi~s which mean s that M.A.T.C.E. ~~s 



. i 
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~0 eif ect on placenta l gon~dotropins (Schmidt -El~er.dorif 

.:: ·~ ~.:. . , !.962) . P.ssay expe!'i~ents -.nade in pituitary tissu.e - -
p=oved th~t I .C . I . 33 328 ca~sed an F.S.H . dec~easing effect 

t.:?O~ the hypophyseo.l g onadotropir. (Brmm, 1963) . 

Decreese of appeti~ e, slight depression and devc!op3e=~ 

o: l e thargy have bee~ observed i n sone ani~als , but tte s e 

a~~ect s have not upset the genera l health acd the withd=~~al 

c-: -:i.e ·;:r~atment bri!lgs about a complete re cove:r y f roUi t h2 

sice effec·~s (;.!arshall 7 1967). M. A.T.c.:-r . will inhibit 

gro~th in t he r at . This suggests a zelationship of M. A.T . C.E . 

action 2nd i nh ibito ry effects on somaiotropin releasing hor -

•~o:~e (Csrgi:=.1 -Tho:np son, 1963) . U!' ine excret.:.on i n her:s iz 

:.::creased and water co:a.su~ption in pigs is increased also . 

7~is relates with the diuretic action of M.A.T.C. H. by 

b:oc~ing the release of anti - diuretic hormone from the neurc 

hy_?ophysis ( Po!ge, 1965b). 

M. A.T .C.H. bas inhibitory action upon milk prod~ction i~ 

~o~'\/ s fed the drug, but when exogenous oxytocin \\'as adminis -

~c~ed mi lk production was brought back t o normal . After th ese 

r G ~ults it was concluded that M. A.T . C.H . did no~ suppress 

:~ctogenic ac~ivity but did inhibit the milk ejection ~ef~ex 

(G~~r~ts znd Johnson, 1965b) . .. 
The followi~s find i ngs have been report ed by Mar shal: 

(:96 7). 
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1) The total weight of the reproductive tract 
decreases steedily during the trea~ment period, 
but rapidly incre~ses with the onset of the 
sy~chronized estrus . 

2) T:1e ti~e of ovulation in M.A.T.C.H. sync~1-onized 
astrus was s~cwer than i~ nor nal non-t=e~ted 

~~i~als . Ov~13~ion occcrred frog the thi~d to 
fourth day. 

3) :.LA .T.C.H . s y!1ch:ronization appears to cat!se the 
9::0.zstrus p~:-iod to be very prominent, with ma::!ced 
swelli~g of the vulva. 

4) T~e M. A.T.C.H. synchronized estrus period is p ro -
longed, lasting four to five days. 

5) Treatment with M.A.T.C.H. causes a copious amount 
of DUGO - purulent vaginal dischar ge, CO~DOSed 
primarily of eosinophils dur ing the fir~t two 
days of the synch~onized estrus. 

6) The occurrence of s ide effects due to M.A . T . C. H. 
tre atment, such as lethargy and anorexia, appears 
to vary tetween individu~l animals. 

7) The=e are some differences in the uteri of 
M.A.T.C.H. synchronized animals and untreated 
animals during and shortly after est rus . These 
differences ruight possibly explain t he slight 
decrease in conception rate and litter s i ze some -
times observed in animals treated with M. A.T.C. H. 

The Pituitary Gland 

The hypophysis is a reddish and ovoid structure m~a sur -

ing from 6 to 10 mm of transversal diamete r and from 5 to 6 

c~ of antero-post~rior diameter in swine . It weighs an 

average of 0 . 34 gms . It is co~nected with the base of the 

~e : ebrun ~y a tube called the infundibul~m and it is situated 

:.~: ·:h~ hypoph yse2.l f ossa of the sphenoid bone, call~d the 

se:::::. <:t!~ci~:::. . It is the l~ey :o the internal secre-i:ic::::. 
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;l~nds and keeps an intimate relationship with the superior 

c~~ters of ~he vegetative nervous system. It also has a 

c~ltiplicity of interrelations with other endocri~~ glands 

c.:id f t:nc ti o;is . 

Jevcloon~nt of t~e oituita=v gl3nd 

The p~tuita=y cotlsists of two parts differing i~ 

~-; ~~ ~ Cu~cA~on ~nd st~uc-u-e ....., _ - ~ - .L .. ? J. .;,J, .... - • ~... - ~ - • The pars nervosa cc~es fro~ 

~~ out - pouching of the floor of the diencephalon . The pars 

~~stalis o=iginates from a dorsal evagination of the s~ o~o -

c~~~ (~n embryo , the pa rs bucc~lis) of Rathke?s po~ch that 

lies close to the pars nervosa and fuses with it and later 

be comes separated, leaving in between an empty space which 

is c a lled the cleft . The wall of Rathke's pouch that fuses 

with the pars nervosa undergoes little further growth and 

~o=~s the pars i ntercedia . Lateral proliferations of the 

?=rs buccalis surround the infundibult:m to form the pars 

!~beralis which extends to the tube~ cinereum of the brai~ . 

T~e re st of the wall of Rathke's pouch forms th e pars dis -

· talis or anterior lobe. The pars nervosa i s intiL:~tely 

f~sed with the pars intermedia to form the posterior lobe an~ 

=ep r escnts the thickened solid end of the infundibulum. Th~ 

lu~en of the infundibulum may exten~ down into ~he pars 

~2rvosn us in swine and carnivores , or it may end before 

:: 2z. c~i:lg the h ypO?h ys is (T=a utman and Fiebiger, 19 52) . 
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The anterio: lobe is derived from the ectoder~ of the 
' 

s~ocodeuo . I~ ori ginates as a dorsal evagination o~ Rath~e's 

po~ch . T~e poste r ior lobe is derived from the neural ecto-

~e =m of the floor of the fo:ebrain . This Rathke's pouch is 

destined to form the anterior lobe . It lies iw:nediately ven-

t:-~l t o t he ceph3lic border of the stomodeal membrc:ne , and it 

ext e~ds upward in front of the dorsa l end of the notochord, 

in contact with the lm·1e r su:rface of the forebrein . 

Tbe su:rounding mesoder~ constricts to form a closed 

c:.vi·~y .. Epi theleal cells grow on each side and in the ven-

;~al wall of the c~vity. Th e stroma of the anterior lobe 

develops from tbe mesenchyme . 

Behind Rathke~ s pouch a hollow neural outgrowth exte~Gs 

d~~m from the floor of the diencephalon . The neural p r ocess 

:o:-ms the infundibular process t;hich becomes a solid oody . 

~~e solid posterior lobe becomes surrounded by a do~sal 

extension of the anterior lobe on each side of the stem. The 

~~terio= lobe also grows two processes from its ventrol wall 

\·fb ich go along the i nf undibulum, constitut ing the pars tuber -

Qlis and fuse surrounding the upper end of the stalk . In the 

cleft which c an been in sagittal sections are the r enains of 

t~e o=igin~l c avity of the stomodeal diverticulun . The poste-

=io~ wall of the cleft remains thin and fuses with the 

~djoining part of the pos'terio:r lobe to constitute "toe pars 

In a horizontal cut of an adult gl~~d ~h~s c~n 

b~ shot.·rn by its cor..t ent of co.i.loid-f ull follicles . (Ke-:i:e= 7 

196 5) 
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3lood suoolv of the oituitary gland 

The blood supply of the pars anterior in most species 

o~ o~cza!s ~nd bi~ds is p~ovided by the portal vessels. Tr.is 

') " '· .... ~-n or. .!.. - ""C..\.;..l. J. blood supply is of great and profound funct~o~al 

sign if ic::ince. Many wor!\.ers have observed that the blood 

flows down the stalk and into the ante:rior lobe . Tor·olc i!l 

:964 observed an upward flow in some of the sparse subend7-

-::::1 capilla:rie s w'hich run b..=tween the uppermost part of t:12 

?::.t ui i: t.ry stalk and the lo".1er most part of the h ypoth ala4r.us. 

~<:.::igge (1967) stated that although the direction of the bleed 

~low in the short segments of the portal vessels has not bezn 

thoroughly established, there is a. vascular link bet\\'een tr.e 

pars ncrvosa a~d the sinusoids of the pars dista1is W.1ich 

ellows a direct access of posterior lobe peptides into the 

~cenohy?ophys is. In the last 30 years it has become clea= 

·.::1at the secretory activity of the cells of the anterio:- lobe 

~s largely controlled by the central nervous system acting 

~hrough the hypoth2lamus. However, there is no fir~ evide~ce 

~hat the cells of the anterior lobe are supplied by nerve 

fibers derived from the hypothalamus , but one link of the 

c~ ain of control of the anterior lobe by the brain is pre-

v~ded by the portal vessels . This concept owes much to the 

~-:o rk of Harris . Ex~mina tion of the median eoi!1ence at the 

c:~c:ron illic=oscooic level has de~onst~ated the Qreser.ce o: - . 
J s ~~~ve ter~inals ir. di=ect rel~t~onship to port3l ca~i :~ar~ 2s 

(3arg=3~n and -Knoop, 1960). A great number of un~yelin~t ed 
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nerve fibers terminated on the capillaries of tbe por~al 

ve~sels i~ the outer layer of the median eminence (Rinne 

WJd Arstila, 1966). 

The pitcitary gland rec eives i~s arterial blood supply 

f:-om t'l..;o paired systems of vessels (Figure 5). From C).bove 

corr.e the right and left superior hypophyseal arteries 

' S. H.A. ) and from be low arise the right and left infc=ior 

hypo)hyseal arteries (I . H. A. ) . Each S. H. A. divides into 

two branches, the anterior and posterior hypophyseal arter -

ies (A . H.A . and P.H.A.). These anterior and posterio= 

(~uperior) hypophyseal arteries give branches to the hypo -

physeal stalk; some ramifications go to the optic chi~sma 

and hypothalamus • . &'"lothe:r branch of the anterior superior 

hjrpophysenl artery of each side gives the artery of the t=a-

becula . T~1is iz an anastomotic artery \\ll1ich connects t~1e 

s uperiox and the inferior hypophyseal systems . It p~sses 

through the anterior lobe but does not supply epitheli~l 

celiz . (The trabecula is a compact band of connective tissue 

~nd blood vessels lying within the pars distalis on ei~her 
l 

side of the midline . ) This trabecular artery, after entering 

the gl and when approaching the lower infundibular stern, 

gives off numero us straight parallel vessels to the superior 

portion of the area constituting the superior ar!ery of the 

l owe r inf undibular stem. Human and dc1testic ~ni:r.al r.:po::"!:s 

i~dic~te ~hat the ar:ery o: the trabecula is o: ~ :~=2~ 

caliber throughout its course. It gives no branc~es !o 
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ep~thelial tissue through which it passes . It i s very 

'.:o:L:" t uous and is always surrounded by connect i ve t i ssue . 

1965; Daniel, 1966; Ham, 1957 ; Bloom and Fawcett , 

1957 ; Guyton, 1966) 

The inferior hypophyseal arter-ies a r ise as a single 

~r ~nch fro~ each internal carotid artery (Figure 5) . It 

divides into me dial and lateral inferior hypophyseal 

~rteries . The neural lobe is surrounded by an a r terial r~~g 

formed by t he medial and lateral branches . Froru the 

~ :: t er5.al ring branches go to the posterior l obe a..-rid to i:he 

lm·;zr infundibular stem. 

The epithelial tissue of the pars distalis receives no 

direct arterial blood; howeve~ , the rabbit does receive 

~rtei.:ial blood as well as portal venous blood (Daniel anc 

~r~chard, 1966). The sinusoids of the anterio= lobe =ece~'le 

t h eir blood f~om the hypophyseal portal vessels wh i ch arise 

:~om the primary capillary bed in the median emi uence and 

-Che uppe r and lowe r portions of the infundibula:r stem. I!l 

~h e zone between the pars tuberalis and the me~ian e~~nence, 

~nte::io;:: hypophyseal arteries form an anastomotic networ1~ of 

v2ssels constituting the prinary c apillary bed . The ·plexus 

~s not restricted to the cedian eminence but to the contact 

sur faces of the p . tuberalis with the infundibulum and 

b e tween the p. interoedia and p. nervosa ( Knigge, 1967) . 

Blood ~s carried f ree the first capillary bed through the 

~y~ophyseal po=tal veins to the epithelial tis s ue of ~~e 
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~nterior lobe, forming there the secondary capillary bed or 

seco~dary plexus of th~ pituitary portal system (Figu r e 5) . 

7he portal system is the vessel netwoxk Which provides the 

blood supply t o the anterior lobe. There are two gro ups of 

portal vessels, the long and the short ones , L . P.V . and 

S. P. V. (Figures 2 and 3). Most of the long portal vessels 

se2n along the surface of the stalk leave the neural tissue 

and run through the pars distalis. The short hypophyseal 

po=tal veins are embedded within the tissue surrounding the 

lo~er infundibul&r stem (Daniel and Prichard, 1966) . 

The primary capillary bed is supplied with blood ~y the 

superior hypophyseal arteries whereas the secondary c ap il-

lary bed is supplied by the inferior hypophyseal arteri~s. 

Vascular tufts comprising the primary capillary bed in the 

m~cian eminence and stalk are closely related with the great 

~ass of nerve fibers ·of the hypothalamo- hypophyseal t=act 

running in this region. On exitat ion the neurons of the 

hypothal amic nuclei liber~te through these nerve fibers into 

the portal vessels specific substances which are conveyed to 

the sinusoids of the pars distalis, acting as r eleasing fac -

tors for specific pituitary hormones (Adams~ al ., 1966 ; 

Ka l bandov, 1964 ) . The territory supplied by a particula r 

portal vessel receives little or no blood fro~ the porta l 

vessels which supply adjacent areas . Therefore, in spite of 

f~ ee anast o~osis of the sinusoids of the anterior lobe, 
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t:1ere is little if any mixing of blood conveyed by different 

po=tal vessels. This is important because some of the cells 

r. .'h ici1 a:.:-e knet·m to secrete ~ specific hormone tend to be 

co~centra:ed i~ certain areas of the gland . Specific gro~ps 

of neurons in the hypothalamic nuclei are linked, via the 

capillary loops draining into particular portal vessels, 

with specific groups of cells in the anterior lobe and thus 

control the secretion of those particular cells (Adams!:.!. 21 . , 

1964). Light mic~oscopic studies on the development of the 

~ 2 lationsh ip between the neuro sec=etory pathway and t h e 

9ortal s ystem in rats showed that neuro-secretory fibers 

n=de contact with the primary plexus after the sixth day of 

JOStnatal life and increased rapidly from then until abou~ 

the tenth day of postnatal life (Daikoku et al., 1967). The 

posterior lobe function depends on having an intact con.~e~ -

tion wit~1 the hypothal~mus. There is only a neu!'al connec-

tion when the pituitary stalk is cut . The posterior lobe 

a~rophies although its blood supply remains intact (AdQms 

~ al., 1963). 

T~e venous dra inage of the pituitarv 

The venous blood l eaves the pituitary stalk by the 

po=tal vessels. The sinusoids 'of the anterior lob~ drain 

in~o the cavernous sinuses which are lying around the 

~~L~rior lobe; then the hormones go to the internal jugul~~ 

ve ins . The c apillaries of the posterio= lobe drain into t~ ~ 
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suohypophyseal sinus and then go to the cavernous sinus to 

?2SS to ~he jugular venous blood (Daniel, 1966). 

?i~uitery gland nerve suooly 

The nerve supply is derived fiom the cervical sy-cpa-

thetic carotid plexus, sphenopalatine ganglion or petrosal 

::e=ves, and the hypothalmno-h ypophyseal tract . The :iost 

i=po=t~nt one is the last one and it originates from ~ne 

supra- cptic nucleus of the hypothalamus and to some ex~ent 

from the para-ventricular nucleus in the wall of the third 

ventricle . The nerves go down through the infundibulc:: 

stalk and infundibular process. This is important si~ce it 

has been discovered that the nerve hypophyseal hormo~es are 

formed in the nuclei of the hypothalamus and are transported 

~lo~g the nerve fibers from the hypothalamo-hypophyseal 

trac·t to the neuro hypophysis where they are stored . (Bloom 

and Fawc~tt, 1957) 

Few small nerve fibers accompany the blood vess.e:!.5 :.n 

the ader.ohypophysis . It is generally believed that the 

secretion of the anterior lobe is not under direct control 

of nerve impulses but is mediated by neuro secretory products 

from the hypothalamus reaching the anterior lobe by way of 

the hypopbyseo-portal system. 

The nerve fibers of the pars nervosa arise from the 

ci.:=ncephalon and r~ach the neuro hypophysis via the infun-
A • ' 4 ._1 .)!.l.J..U!?l . ThG vasomotor nerves origin3te at the carotid 

plexus . (T rautman and Fiebiger, 1952) 

I 

I l 
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Hypophyseal Functional Histology 

In gene r~l the pituitary gland cells have been tra-

dition ally grouped in 

1) ChrC!UOphils 

A) acidophils or alpha cells 

B) basophils or beta cells 

2) ch~omophobes, C cells or chief cells. 

This classif icat ion is set on the basis of their affinity or 

lack of affinit y to the dyes . Chrcmophobes have very little 

affinity for dyes. The relative proportions of the th~ee 

t ypes of cells migh t be in:luenced by cast~ation, thyroidec-

t cmy or other endocrine gland extirpations as well as age, 

S?ecies, breed, sex, stage of the estrus cycle and pregnancy 

(Ham, 1957; McEntee c:.nd Jubb, 1957, Allanson~~., 1966; 

and others). As is already known, in the adult hypophysis no 

n!itotic divisions are usually found (Bloom and Fawcett, 1957). 

! t has been concluded that the change of proportions among 

ti1 e th:;:-ee ce ll types are the result of the transformation 

of the chromophobes into alpha or beta cells, and under 

special conditions the chromophils are believed to discharge 

t heir grunules and convert into chromophobes (Blco~ and 

Fawcett, 1957). However, Bugnon (1963) found a signific~~t 

phenomenon of hyperplasia with observable mitosis during 

~h e course of gestation. The staining procedures consida=ed 

most useful f or the study of the pi~uitary anterior lobe 
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cells are a combination of dyes. Basically the different 

types of cells which produce the different kinds of hor -

mones, although they stain with the same color, have dif-

fe~ences in their cytoplasmic shape , size, concentration of 

the cytop lasmic granules and amount of chromatin in the 

nucleus (McShan, 1965). 

A.cicoohil cells (stain red with acid dyes) 

They vary in shape, size and form . The spherical alpha 

granules va=y in size even in the same cell. In some ~a~­

nals such as man, dog, cat, and horse, they are coarse and 

in others such as guinea pig and mouse, they are fine . The 

amount of chromatin and the number of granules may vary too . 

The acidophils c an be further differentiated with azan 

s t ains into two specific cell types, depending on their affin-

ity for an orange dye (orange G) or a red dye (azocarnine) . 

The orange ones are called orangeophils or alpha acicopnils 

with large numbers of dense granules. They are S.T.H. pro-

ducers (scmato t~opin producers) and are small rounded cells . 

The red ones, called carminophils or epsilon acidophils 

(stain red with azocarmine), are prolactin producers . Ttey 

are larger and coarsely granulated cells but with less nu~­

ber of dense granules . They appear in the pituitary of the 

fe~ale in early pr~gnancy and increase in number in late 

p~eg~anc7 and lactation (Bloom and Fawcett, 1957 ; H~~, 1957 ; 

Gurmeet ~nd Pras~d, 1965). 
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B~sonh il cells 

These a~e oval, round and angular shaped cells . The 

cytoplasmic granules in basophils or beta cells are less 

d ense ond numerous than in the alpha cells. The size cf ~~e 

cytoplasmic granules varies from one spec ies to anothe:- . T:'ley 

~~ain with aniline blue, resorcin, fuchsin, hematoxyli~ a~~ 

musicarraine (basic dyes). The P. A.S . reaction demonstrates 

the basopnils very positively stained and the acidophils 

negative or very weakly stained. 

There are two kinds of basophils: 

1) Tne beta basophils wh ich are positive to P.A. S. and 

to aldehyde fuchsin too. They are polyhedral 

shaped cells with fine granules and are responsibl~ 

for thyrotropin hormone production. 

2) The delta basophils in man (Bloom and Fawcett, 1957) 

~~ich are positive to P. A. S. but negative to alde -

hyde fuchsin. They are round or oval in shape wi~h 

coarsely granulated cytoplasm and are responsible 

for gon~dotropin production. They are more nu~~rous 

in the male than in the female. Howeve?r, Bugnon 

(1963 ) diff erentiated them among L. H. and F.S.H. 

producers and ~cShan (1965) differentiated the~ 

also by the size of their cytoplas~ic granules seen 

by the electron microscope . In man four tinctori -

ally different types have been described (Ro~eis), 
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but it is not known whether all of these are 

fu~ctionally distinct . 

These basophil cells are larger in size and less in 

nu~ber than the acidophils . They can be found in clu~ps , 

~or e easily toward the peripheral zone than in any other 

part. When t h e se:x glands are removed from an animal the 

gcnadotroph basophils form large vacuoles in t heir cyt o-

?lasa ; these have been called castration cells. A sioilar 

phenonenon may be observed among thyrotrophs when the thyroid 

gland is re::oved (Tram, 1957). It has been se.id that baso-

?hils co~stit ute 253 of the chroaophils. 

Adams and Swettenham (1958 ) histochemically ide~tif ied 

two t ypes of basophils. Since the delta basophils clea:rl7 

gave rise to the castr~tion cells, it appeared that they were 

r~sponsible for gonadotropin p roduction. The beta basoptils, 

on t he other hand, elaborated thyrotropin and probably 

corticot r opin. It is interesting to know that sc~e s eru~ 

prot eins have the function of binding thyroxine for hormone 

t ranspor t i ng purposes in the blood (Rall, 1965) . 

A combined pe rformic acid-Alcian blue-PAS-orange G 

i::e-Chod is described for the r ecognition of t wo types of 

basophil granules . The type S granul e, which is stained by 

Alcian bl~e stain, is reported to be rich in the amino ac~d 
' 

c ystine . The t ype R cell is stained red by the P . A.S. stai~ 

b2cause of Lhe polysac charide substance of the granules con-

tainec i~ the cytoplasm. The S cell is found in g ~ea~ 



21 

nuwbers in adrenal atrophy (Addison's disease) and in shoe!-:. 

Therefore, it is suggested that the cell is responsible for 

co~ticotrophin-synthesis while the R cell undergoes hyalin-

ization in adrenal hyper function (Cushing disease) and ~fter 

cortisone therapy (Ada~s and Pearse, 1959). Heath ( 1964 ), 

utilizing the perfor~ic ~cid-Alcian blue-PAS-orange G sta~~ 

in pituitary glands of different species, found three differ-

ent t ypes of basophils: 1) the blue cells were correlated 

with thyrotropic activity, 2) the purple or violet cells we =e 

associated with F.S.H. activity, and 3 ) the rose or r ed c~lls 

v:2l:'e related with L.H. production. In pregnant rabbits the 

number of mucoid cells was below that of controls at day 9 of 

przgnancy. Du~ing the second half of pregnancy the percent -

~ges went up to values of 253 to 503 higher than normal and 

then declined to reach normal values during lactation. How-

ever, in pregnant and l ac tating sows F.S.H. did not decrease 

unt il day 80 of pregnancy but it rose again till the end of 

pzegnancy. At the 14th day of lactation the F.S.H. level was 

still high . On the other hand, the L.H. increased until ea=ly 

pregnancy (18th day). La ter on it decreased throughout preg-

:>ancy and lactation (Melampy ~ ~., 1966). During t he 

est rus cyc le in the pig, pituitary gonadotropin content is 

low at estrus until day 4, increases from day 4 to day 10 

~~d plateaus unti l day 18 of the cycle. Between day 18 ~~c 

~ strus a marked reduc ti on occurs in F.S.H. and L.H. Du~i~g 

? =egnanc y pituitary F.S.H. increEses with advancing s tage~ 
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of gestation while pit uitary L.H . dec reases i n pigs 

(Anderson, 1966) . 

It has been suggested that L . H. gonadotrophs are 

located principally in the pars distalis and the F. S.E . pro-

ducing cells in the z ona tuberalis of the rabbit pituitary 

(C2mcron ~ al . , 1966 ). Gurmeet and Prasad ( 1965) foutid that 

in the squirr~l pituitary gland the gonadotrophs are ovoid, 

coarsely granulated and mainly loc ated on the sinusoidal 

borders of the lateral halves of the pars anterior , and that 

t hey are more numerous in the male than in the female. They 

are P. A. S . positive and aldehyde f ucbsin (A. F.) negative . 

The thyrotrophs are l arger, rounded or polyhedr al , fir.ely 

granulated, and are l ocated at the antero -medial zone of the 

pars distalis . They are P.A. S. and A. F. positive . The 

basophils were differentiated by the performic acid- Alcian 

blue - PAS- orange G s taini ng in which the gonadotrophs were 

stained pur ple and the thyrotrophs we r e red . 

The chromophobes (C cells, t he reserve cells or chief cells ) 

These are spherical , elongated or angular shaped cells 

which tend t o oc cur i n c lumps toward t he central part of the 

cords . The typical chromophobe is . much smal l er than the 

typ:!.cal c!'lromophil . Therefore,, in a nest or group of 

chromophobes the nuclei are much closer together (this helps 

t o i dentify them). Since chromophils are rr.uch lar ger than 

chrooophobes there appear to be more chroocphils than 

, I 
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chronophobes in the gland even though they are present in 

about the same numbers. This means that the chrocophobes 

co~stitu te the 503 of the cells in the pars anterior of the 

pituitary gland (Ham, 1957). 

With electron microscopy all the adenohypophyseal 

c~~omophil cells appear to have granules. The difference 

betwee~ cells is established by the size of the granules 

which permits a more effective identification of the various 

ce~l types than by tinctorial affinity, but the size of tne 

granules appears to vary with the state of activity of the 

cell and the state of maturity of the granules (Herlant, 

1965) . Farquhar and Rinehart in 1954 developed a classifi-

cation of pituitary cells based on the size of the granules 

in the cells. However, A.C.T.H. has not been associated with 

a specific size of granule (McShan, 1965). 

Differential centrifugation has permitted the isolation 

of different kinds of granules with different hormonal 

action (McShan, 1965). Of all the sources and methods us ed 

to approach the functional significance of the pypophyseal 

cells, the immuno-fl uorescent technique seems to be the most 

specific and accurate. It holds the most promising results 

f or future investigations (Herlant, 1965). The principle of 

: nis technique is based upon the antigen antibody reaction 

~n orcer to localize a specific hormone. 

Allanson et al . (1966) reported two types of aciccphils 
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by using a modified Cleveland and Wolfe's staining pro~edure: 

one type of orsnge red staining coarse granules and a~otner 

type of fine yellow staining granules . During the second 

part of pregnancy the orange cells increase in numbe= . They 

undergo fast degranulation at the beginning of lactation. 

This suggests that prolactin is produced by the orange cells . 

McEntee and Jubb (1957) described the cytological 

ch anges of the pituitary gland throughout the estrus c ycle. 

They observed degranulation of the basophils two days follow-

ing estrus and degranulation of acidophils during the middle 

of the .luteal phase of the cycle. 

Cell classific ation ( general summary) 

Chromophils 

1) Acidophils (alpha cells ) 

A. Alpha acidophils or orangeophils: S.T.H. produce=s 

Stained with orange G. 

Sma ll rounded cells with 
l arge number of dense 
granules. 

B. Epsilon acidophils or 
c arminophils : 

Stained red with 
azocar mine . 

Smaller number of dense 
c ytoplas~ic granules. 

Ap~ear in the pituitary of 
f e~ales in ea=ly pr egnancy 
and incre ase ~he nu~ber in 

Prolactin producexs 

late pregnancy and lactation 
(large r than the orangeophils). 

I 
I 

jl 
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2) Basophi l s (beta cells) 

A. Beta basophils: 

React positively to 
aldehyde f uchsin 

+ . s .. a1n . 

Thyrotropin prod~cers 

Pr oba bl y ACTH produce=s 
React positively t o 
P. A. $ . 

?~:7hed~~l shaped 
cells , finel y gran-
ulated (bigger than 
delta cells} . 

B. Delta basophils : 

React negatively to 
aldehyde fuc hsin 
stain. 

React positively to 
P. A. S. 

Rounded or oval shaped 
cells, coarsely gran-
ulated, mor~ numerous 
in males than in females 
(sma ller than beta 
cells) . 

F. S. H. producers located 
in pa~s tuberalis . L . H. 
produce rs located in pars 
distalis . 

When using the performic 
acid - Alcian blue - PAS-
or ange G stain : 

Gonadotropin producers 

purple cells = F. S.H . 
producers, blue cells = 
thyrotropin producers , 
red cel l s = L.H. pro-
ducers . 
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The Hypothalamus 

The hypothal~mus is a portion of the diencephalon. The 

ciencephalon is the rostral most part of the brain \vhich is 

ecbedded between the cerebr~l hemispheres (Bowsher, 1961) . 

It is a coo~dinating center for the motor control of visce~al 

activity among many other functions. Its location and =ela -

tion to other nervous structures may be determined by its 

onterior limit ~~ich is the optic chiasma, the tuber cinereum 

in the middle and the mamillary body caudally, dorsally the 

th~larau s and ventrally the pituitary gland. It is divided 

i nto halves by the third ventricle . In a coronal sect ion 

through the middle part it may be seen that the anterior co l -

1.:nm of the fornix divides the hypothalan:us into a lateral and 

reedial part . The lateral hypothalamus consis ts of sca tt ered 

cells . The medial hypoth alan1us consists of fair 1 y large 

group s of nuclei, about twenty of them . Each has not been 

associated with a specific function (Krieg , 1955) . Mos-;: 

anteriorly above the chiasma is the pre-Optic nucleus . The 

su9~a-cptic nucleus lies dorsal and slightly lateral ~o t te 

optic chiasma . The para-ventricular nucleus lies dorsal and 

cauda lly to the preoptic nuclei ( Netter, 1958b) . The tube r 

ci~ereum is a gray mass between the optic chiasre3 and the 

maBillary bodies . It ends ventrally in a tube shaped proc ess , 

the inf undibuluc, by means of which the neurohypophysis is 

a~~ached to the tuberal portion of the stalk (Miller c t ~~ . , 

1964) . 

l 
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The hyp otha l amus is composed of gray matter which i s 

co~stituted largely of bodies o f nerve cells; most of the 

fibe rs a r e nonmyelinated. The cells of the hypothal~~us 

h3ve been defi ned into nuclear groups . The significatlce 

of this system is that most of the blood destined f or the 

pars distalis first passes th ro ugh the median eminence 

(Gardne~, 1964). The functions necessitating parasy::ipa t hetic 

act iv ity appea r to be mediated by the posterior portion of 

the hypothalamus and the sympathetic by the ant e rio r hypo -

thalamus (Netter, 1958a). Finally the hypothalamus itself 

is activated in its hypothalamo-hypophyseal mech~nisw by a 

v~riety of i mpulses arriving from oth~ r parts of the ne r vous 

system. 

In the. lateral and anterior hypothalamic area the cell 

pop ulatio:i is fairly uniform and c.onsists of s mn ll neurons, 

except for a few large neurons scattered along a line between 

the para - ventricular and the supra-opti c nuclei. The para-

ventri cular nuclei are slender •.-wedge -shaped groups of c ells 

nea r the third ventricle ventromedial to the fornices . The 

supra - optic nucleus overlays the beginning of the op tic 

·t rac t \·1hich separates it into two portions . The neurones of 

these two nuclei are large with dar k staining Nissl subste~ce 

located at the periphery. Both nuclei send f ibers d orm to .. 
f th e i nfundibul a r stem into the inf undibular process of the 

Jituit~ry . Howeve r, not all the cells o f the para-ve~tr ~c ~l~r 

'nd supra- opt ic nuclei have that destination. It is a 



28 

question as to how many other connections are possessed by 

those nuclei . It must be mentioned that these neurones have 

ce4tain c ytologic characteristics Which have given some 

evidence of neurosecretory activity. Afferent neural con-

nections are not clearly understood. 

Nerve fibers from poo rly defined regions in the tuberal 

and poste=ior poxtions of the hypothalamus also enter the 

infu~dibular stem and many of these fibers may have neuro -

sec=etory characteristics. 

Ar t er i al s uoply of t he hyPOtha l amus 

Lying at the base of the brain the arterial supply of 

the hypothalamus i;:; derived from the circle of Willis. 

There are variations between different species but a gen-

eral pattern can be established (Daniel, 1966). For these 

hypothalamic blood supply explanations the hypothalamus 

will be divided into anterior, middle and posterior parts . 

Tne anterior part, consisting largely of the preoptic 

region, obtains its blood supply from branches of the ante-

rior cerebral arteries which lie above the optic ... nerves and 

from the anterior communicating artery . The middle part of 

the h ypothalamus, beneath which lie the two posterior com-

raunicating arteries, is irrigated mainly from the branches 

deriv~d from these .two arteries. The posterior part of the 

h ypot hal~o~s is suppli ed by branches coming from t he bif~= ­

cation of the basilar artery and those regions of the 

f'\ 
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posterior cerebral arteries proximal to their junctions wit~ 

the posterior communicating arteries. 

The s~perior hypophyseal arteries leave the internal 

c arotid a rteries just afte= the latter have pierced the 

d~ra mater and these vessels run medially and dorsally to 

ro=m part of the a=terial ring around the upper ext=e~i~y 

of the pituita ry stalk. These superior hypophyseal arteri2s 

provide the afferent blood supply to the pituitary stalk 

Which is the majo~ part of the blood that indirectly and 

eve~tually reaches the anterior lobe. Foley, Kinney and 

Alex ander in 1942 as cited in Daniel (1966 ) showed that many 

of these nuclei receiva blood from more than one of the 

arteries mcntio<led above . It is also considered that each 

o the nuclei receive an arterial blood supply from ~ore 

than one vessel. 

The three hypothalamic nuclei Which are rr.ost cle~rly 

d~fined histologically are the supra-optic, the para -

ve~tricula r and the mamillary nuclei . The supra-optic 

nucleus receives its blood supply from the com~unicating 

poste rior cerebral arteries, anterior cerebLal and internal 

carotid arteries . The para-ventricular nucleus is supplied 

by the anterior cerebral, internal carotid and posterio~ 

co~munic~ting arteries. The ma~illary nucleus is suppli ed 

~y the posterior com~unicating , posterior cerebra l and 

b~silar arteries • 
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Jewell and Verney in 1957 found similar results. How-

ever, in the supra- optic nucleus they found that the blood 

su2ply came from the ante=ior cerebral, middle cerebral, 

i~ternal c arot id and posterior communicating arteries . 

Prolo and Stilwell in 1962 stated that there was a constant 

branch, the para- ventricular ramus, which was a major s9:.irce 

of supply to the para- ventricular nucleus in the rabbit. 

The c aD illary bed 

The richness of capillary vessels in some nuclei is 

ve ry abundant . The best irrigated were the supra - optic and 

para- ventricular nuclei. The capillary counts gave figures 

of 2600 for the supra- optic nucleus and 1350 for the para -

ventricular (Daniel , 1966). The supra-optic nucleus is 

supplied by the richest capill ary bed of any nucleus or 

group of neurons in the central nervous system. Each indi-

vidual nerve cell is surrounded by a network of cap~llaries , 

an arrangeraent seen nowhere else in the nervous system 

(D2niel, 1966) . 

Ve!'lous drz.inage 

A v eno us circle lies at the base of the brain, very 

roughly outlining the middle part o f the hypothalamus . It 

is situated above the arteries of the circle of Willis, 

between them and t he cerebral substance . The venous circle 

crains into the basal vein which passes poster icr ly ~ound 
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the midbrain, lying in the cisterna ambiens, to enter the 

vein of Galen (Daniel, 1966). 

Hypothalamo-Hypoph yse al Re la ~ ions 

The hypothalamus . influences the secretory functions of 

This does not mean that the pituitary is 

comp letely under hypothalamic control (Netter, 1958b). 

is assumed that a great number of anterior lobe functions are 

autonomous in accordance with the variations in concentr2.tion 

oi ho~~ones in the blood. The hypothalamic influence is 

i mportant, for instance, in the formation and releasing of 

L.H. in response to copulatory stimuli in some animals . 

The number of nerve fibers entering the anterio~ lob~ 

f rom the inf undibular stem is too small to have any effect 

on the gl and cells. 

No hypophyseal hormone is released without a signal f or 

such a release from the internal or peripheral envi~on~er.~. 

Those signals are intended for either the anterior or post e -

rior lobe. If they are intended for the neura.1 lobe, Which 

is enervated, the demand of oxytocin or vasopressin is 

obeyed instantly. The neural lobe is only a reservoir fo= 

t h e hormones which are actually produced by the cells of ~he 

s upra-optic and para-ventricular nuclei of the hypothal~~es 

f rom which they descend along the supra-optic tract. If 
tr ~c t i s cut and bloc~ed, neurosecretory granules will 

z.cct:iliulat e orr the h ypothalamic side and depletion will occ -..: = 
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in the neurohypophyseal side as the neural lobe is being 

emptied of its stored hormone (Nalbandov, 1964). 

I f the signals from the periphery are intended for the 

~denohypophysis the problem of transmitting the signal 

becomes more complicated because the gland is not enervated 

(Netter, 1958b). Instead it is connected to the median 

eminence and hypothalamic nuclei by the portal system. The 

afferent nerve endings from the periphery are known to end 

~t the neurosecretory cells of the supra-optic and para -

ventricular nuclei of the hypot halamus. The demand o f a 

hor mone , released by the ade~ohypophysis, is transmitted via 

i:he af fe r ent nerve endings; the hypothalamic neurosecretory 

cells ~espond by elaborating neurosecretory material (re-

lea sing fac t ors) \"1h ich are transported and carri ed through 

~he portal system directly to the epithelial cells of the 

anterior lobe, which responds with · a release of the pre-

viously s ynthesized hormones. 

The h ypothalamo-h ypoph yseal neurosecretory path\·1a y is 

kr1own morphological! y in all vertebrates. In all cases it 

ccnsists of three segments found in every neurosecretory 

pathway, named the perikaryons of origin , the axons along 

which the neurosecretions travel and the stor age organ in 

which it accumulates before discharge. Bratrachia and 

Drivry as c ited in Gabe (196 6 ) showed that secreto=y p=od-

ucts accumulated in the perikaryons of the supr&-opt ic anc 
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p~ra-ventricular nuclei . In man it contained no g l ycogen, 

no lipids staining with Sudan III, no mucins and no acyloid 

substances (Gabe, 1966 ). 

Several r2leas ing factors have been identified and 

separated out by function and they are known to be polypep-

tides. Whether some of these releasing factors (especially 

corticotropin releasing factor) are oxytocin or vasop~essin 
" is an open question . In the rat and chicken these hormones 

ac t as A. C.T.H . releasers but corticotropin releasing fac-

tor is chemically different from neurohypophyseal horrr.ones 

(Nalbandov, 1964). 
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MATERIALS AND METHODS 

Experimental Animals 

Two main groups cf animals were included in the experi -

rnent . The first group was made up o f 24 gi l ts . Eighteen 

animals were cedicated and six were controls (sew nu~ber 20 

was not included in this experiment) . The tissue coll2cted 

for this .... ·ork was pituitary gland only. The second g=oup 

consisted of three medic~ted animals and three controls from 

which t~e pituitary gland and hypothalamus were collected. 

All these animals were sexually mature. Before the 

experiment was performed the animals were chec ked for heat 

with the aid o f a -boar . Daily information was collected and 

certain nu~bers of cycles were observed in eac h gilt in 

order to know and assure the right func tioning of the estrus 

c ycle . This pretreatment history is given along wi~h the 

number , breed, age and weight at the t ime of killing. 

Sow 
:10. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Breed Age at 
necropsy 
in days 

Weight 
in 

pounds 

No . of 
recorded 
cycles 

Synchronized Animals Group 1 

Poland China 
Land ru.ce 
Yorkshire 
Landrace 
Yorkshire 
Yor !.:s11ire 
Yor !:.:shire 
Ha-;1n shire 
Yorl~sh ire 
Yor ~~shi:re 

Yo:-!;;:shire 

253 
254 
277 
277 
259 
261 
283 
293 
271 
268 
270 

278 
277 
294 
308 
271 
26 7 
315 
306 
300 
311 
291 

2 
2 
3 
2 
2 
3 
2 
2 
3 
1 
2 

Leng th 
of 

cycles 

19 ,21 
22 , 26 
23,20 , 22 
21,20 
23 , 20 
21, 20,~9 

28 , Zl 
2 3 , 20 
18,24,17 
20 
18120 



Sow 
no . 

,? - ·-' 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 

1e 
5 ' 
8 ' 
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Breed Age at Weight No . of 
n ecropsy in recorded 
in days pounds 

Synchror..ized Animals Group 
Lanclrace 271 285 
Yorksh ire 278 267 
PoL:md Ch ina 275 304 
Yo:r!cshi~e 305 331 
Poland China 285 294 
Lar.drace 296 313 
Yorkshire 301 309 

Cont rol Animals Grouo 1 

Du roe 220 196 
Du roe 253 252 
Du roe 258 262 
Poland China 276 275 
Du roe 282 309 
Du roe 274 296 

Synchronized Animals Group 

Yorkshire 
Hampshire 
Yorl·~shire 

Yorkshire 
Yorkshire 
Yorkshire 

273 331 
295 310 
257 292 

Cont r ol Animals Group 2 

295 
270 
257 

308 
285 
284 

Experimental Design 

c ycles 

1 

2 

2 
3 
2 
2 
3 
3 
2 

1 
2 
2 
3 
3 
2 

4 
1 
1 

3 
4 
1 

Leng th 
of 

cycles 

20,22 
23,13 , 20 
23 , 21 
19 ,25 
21 , 20,20 
23 , 13 , 22 
26,21 

1 8 
20,20 
23,22 
21,19,20 
24 , 22 , 18 
25,21 

14 ' 22 • 5' 2 0 , 19 . 5 
21 
20 

20,19 . 5, 19 
19,18 , 20.5 , 20 
1 8 

The r e were 18 gilts treated with M.A.T.C.H. 1n Group 1 

and 6 controls. The 18 medicated ones previous l y had m~ni -

fested two definit e standing heats. When medication was 

started the control animals had experienced only one d~fi~i:c I st anding heat . 

t 
I 

A scheduled p lan of slaughtering was 3rranged and ea~~ 
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anim3l had a random chance to be scheduled for slauPhterin~ v 0 

which was assig:ied in the following way. Six animals \..:e re 

killed during the period of medication (synchronization 

process) . By the ti~e sy;ichron~zed estrus occurred (9 days 

after cessation of medica~ion) six more animals were killed. 

The last six of the treated ani~als were artificially 

inseminated and sacrificed at days 4, 14 and 20 aft~r the 

sy~c~ronized estrus occurr~d. The control animals were 

slaugh~ered at different stages of the estrus cycle for the 

purpose of providing results timed similarly to the treated 

animals (Chart 1). 

One hundred eighty mg of M.A . T.C.H., the synchronizing 

drug of choice, was given to each sow per day during a 

period of 19 days as recommended . The drug was given in it 
pounds of a conrr.ercial corn-soya feed ration each morning ; 

later in ~he afternoon another l } pounds of feed with no dr~g 

in it was given to each anioal. In some cases where anorexia 

beca~e present as a side effect of the medication, only 1} 

pounds of feed constituted the total daily feed intake pe= 

sow . Each animal was fed separately in order to assure the 

exact medicated feed intake . 

Artificial insemination was utilized for breeding the 

anima ls which were synchronized. This procedure was per-

formed every day dur ing the heat period . The semen was pro -

vic~d by boars used as heat detectors . Previous to artifi -

cial i~se=ir.atio~ a microscopic evJluation of the seme~ 

'I 

I 

'\ 
I 
I 

. . 
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collected was performed . When it was necessary to make a 

dilution this was done with milk extende r in order to 

obtain enough volume. Since estrus synchronization seeraed 

to make the heat period last long er the synchronized a~imals 

were inseminated on fo ur or more successive days, \•/hile 

controls we~e artificially bred only two to thre e tiffies . 

The ins em inating volume was of a 50 to 75 ml dose. 

Pos t ing. emba lminfL, removal and oreoara ti on technia ue for 
obtaining t~e oitui~arv gland 

In Group 1 the animals were killed by electrocution . 

As soon as possible the head was cut off and the p i tuitary 

g land was obtained, weighed and preserved in 10% formalin . 

The thy=oid, adrenals, ovaries and genital tracts were 

remove d and preserved for further studies. 

In Group 2 electrocution was used also . I mmediate l y 

~he heads were cut off and saline solution of 83 concentra -

~ion was slowly infused into the carotid arteries for rins -

~ng purposes until the blood was comp letely washed ou~ . T hen 

103 formalin solution was infused until the saline solution 

was wash e d out. At this moment the jugular veins were 

clamped as well as any other vessels in order to prev2nt 

loss of the f ormation solution in order to get the bes~ pos -

sible fixation . The head \·ias kept in an upside down position 

so the fornalin would reach the brain more easily 2nd ha =de~ -

.: . ..,a o t= 

....... 0 Ji. ~he pituitary would be complete . This facilitat e s ~ te 
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r enoval of the gland which is accomplished by lifting up the 

t op o f th e cranium by sawing on a line extending from the 

superior part of t he orbit t o the top of the foramen magnu~ . 

lfue~ th is is done on both sides the dor sal part of the br a in 

and cranium is removed . When the olf actory lobes and the 

brain stem are lifted up t he pituitary gland is exposed in 

the hypophyseal fossa. Aftex r emoval from the cranial cavi~y 

the pituit ar y g l and and the hypothalamic tissue were !~ept in 

new fre sh 103 fo r malin for 72 hours and then they were 

changed to 703 a lcohol for three days before th e infi~tra-

tion and embedding in p~raff in . This technique was applied 

on the last six gilts (Group 2) which were not included in 

Group 1 of the experiment . 

Staining Procedure 

After trying v ar i ous fixing fluids it was found that 

alcohol fixation was not satisfactory for the perforu.ic acid-

Alcian blue - PAS - cr ange G stain used. The slides came out 

with such a pale color that it was not possible to i dent i fy 

any cellula r elements o f the tissue . Best resu lts were 

obtained with ordinary 103 f ormalin solution . Formalin f ixa -

tion allo~s a clear and sharp differential staining of the 

cells , and also p=oduc es practically no ch ange in th e we~ght 

or shape of the hypophysis (Rasmussen and Herrick, 1922) . 

Th erefo~e , it is possible t o get the weight of t he fre~h 

org~n frcm for~alin fixed mater ial without the need oi 
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havi ng de licate balances at th e slaughtering time a nd wit h -

out delaying fixation . After trying several st ains , such 

as haraa toxylin and eosin , and performic acid-Alcian blue fo r 

cystein (Ada~s a~d Pearse, 1959), the one chose~ was p~r ­

formic acid-Alcian bl ue-pe riodic acid - Schiff ( PAS) - orange G 

(Heath , 1964) . It provided the fac ilit y to dis~inguish the 

d~fferent kinds of basophilic and acidophil ic cells in ~h~ 

adenohypophysis . Heath (1964) used this technique on sec -

tions of pituitary glands f rom different domestic aniUials . 

Ee was able to distinguish three different types of b2so-

poils and two types of acidophilic cells . This stainir.g 

method ~lso provi ded in the p r esent experiment th e advantage 

of staining neurosecretory products in the pars nervos a and 

hypothalamus . 

The fixed glands were embedded in paraff in and sagit -

tall y sectioned at 6 - 10 microns. The mounted slides were 

c0un~ed in orde r to estimate from a total and diffe~ential 

count of various cells in five slides f r om different levels 

o: each pituitar y according to the method of Rasmussen and 

Herr ick (1922) . This procedure was fol lowed for animals . 

No . 1 to No . 24 o f Group 1 . 

Fou r of the cell types, dark blue , ligh t blue, viole: 

or p urple and red, were considered basoph ils because of thei= 

rela~ive affinit y for P. A. S. and their =e lative lack of 

~c idophil~a . Heath (1964) fo und that the ac i dophils were 
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especially numerous in sections of pituitary gland from a 

sow as co:npared to other species with Which he ':JOrked . 

For Group 2 of the experimental animals (sow No . l' to 

sow ~o . 8') the following modifications were done . The 

extrac~ion , fixing, sec tioning, paraffin embedding procedure 

as well as staining were performed with the pituitary g land 

attac~ed to the hypothala~us so observations of :heir close 

relat ionships could be made . A total of approximately 7200 

sections were obtained from these six animals . Four diffe r -

ent stains were used and the best slides were selected for 

results and evaluation purposes. Hematoxylin and eosin, 

toluidine blue stain fox the Nissl substance, perf ormic acid -

Alcian blue -perio9ic acid -~chiff (PAS)-orange G, and Barg-

mann ~s chrome hematoxylin for neurosecretory substances were 

the fo ur staining procedures which were used progressively 

and continuously in sets of five slides throughout the 

glands . The fifth slide of each set remained unstained for 

further modifications of the staining procedure. 

The pituitary gland counts and evaluation for Group 2 

were done by following the same counting procedure and using 

the same staining ·method as for Group 1 except that the sec-

t.io:iing was done transversally. For hypothalamic evaluations 

slides st~ined with performic acid-Alcian blue - ?AS- orange G 

and BargE~nnts method were mainly utilized becal!se of their 

n~urocec=eto = y mate=ial staining properties. Howev~=, 

to!uidi~e blue and H. E. were of great assistance, especiclly 
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~~ esti~ating the intensity of discoloration and loc3liza-

·.:ion cf the neural cells of the different hypothalamic 

~uclei . 

Pituitary Gland Counting Procedur e 

The pituitary glands were sectioned; each s:ide co:i -

~~ined several sections. In this way several slides from 

~=ch gland were av~ilable for study. It has also been pos -

s~~le to study sections from a certain level of the gland . 

=~ t~e study of this materia l cell counts were ~ade on five 

~ections of each gland . Each section was pic~~d f=o~ a d~~ -

~2:ent slide . Fo= counting purposes the method used was the 

o~e introduced by Rasmussen and Herrick (1922) . Fron each 

se~ of slides stained, representative sectio~s fro~ different 

:evels of the anterior lobe were chosen for stu~y and count -

:~~ . The selection of the sections cou~ted was arranged i~ 

~cch ~ way that there was no possibility of sections of the 

cell appear i ng on more than one slide studied . Five 

s~ctions of each gland and every fifth oil e~ersion filled 

in each section were counted in these glands ( Figure 1) . 
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RESULTS 

Pi:uitary Gland General Observations 

P~t uit&~v gland wei ght observations (see Graoh 1 and Table 1 
O{ ·-.: he .Apoendi:r: 

The pituita:-y weights of experimental gilts in Group l 

showed a light weight which increased at day 6 of the treat -

me~t period. This was noted to increase progressively dcr~ng 

the period of medication. Observations made two days after 

medication was suspended showed that the pituitary weight had 

co~t~nued to ~ncrease. The weight of the pituitary glands 

reached its peak when estrus synchronized animals came into 

heat . A slow decrease occurred at the onset of pregnancy . 

The control animals followed the same curve at a slightly 

lo• . ..,re r l eve 1. 

Pituitary gland histological observations 

The general histological observation as well as the cell 

type study we~e accomplished by using the perf ormic acid-

Alcian blue -periodic acid - Schiff- orange G staining me~hod 

(Heath, 1964) . Several types o f cells were found in the 

adenohypophysis of the pig. Three basic cell types, acid -

ophils, basophils and chromophobes , were const~ctly found in 

the pit uitary gland of each. Wide variations were present 

within each type of chro:nophil . These vari:itions did not 

occur as a constant pattern in all of the g lands observed. 
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The contrasting colors were observed as follows in the 

~ntcrior pi:uitary structures . Magenta was seen in the 

outside membrane, encircling membrane of the cell cords and 

colloid droplets (~i3~re 15). Purple coloration as well as 

strong magenta were found in some colloidal material . 

According to rec ent li terature the colloid~l subs~a~ce 

among the cells is mo=e of:en found i~ older animals (Tr~~t -

m~n and Fi~biger, 1952). The colloid production is graded 

accordi~g to size and frequency o f the droplets found. Five 

c~tego=ies have bee~ establ~shed by which estimates of the 

colloid production were determined : 

1) very good 

2) good production 

3) fair production 

4) poor product~on 

5) very poor produc~ion. 

The cytoplasm of the cells in the pars inter~edia is 

pale magenta or light purple, frequently forming dense masses 

of cells. The col loid content in this portion of the gland 

is abundant most of the time . The erthrocytes appear 

yellow. 

Acidoph ilic c~lls These cells take a coloration 

which varie s from a deep dark reddish orange to the ver y 

:ight y~llow color (Figure 11). Their size is quite v3ri -

eble &lso . They ar e cost!y located towa =d the inside or 

~~te rr.a l p ~rt o: the p~rs distalis near the region of the 
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pn rs intermedia. They are commonly found also in the 
'\ I inferior or vent r a l portion of the adenohypophys is and con-

stitute the h i ghest percentage of the total cell population . 

The f ol lowi ng varieties of acidophils are observed: 

1) Small da~k and s mal l l ight orange cells measuring 

an average size o f 12 x 14 microns. 

2) Small dar k · and small light yellow acidophils· with 

I average size of 13.5 x 14.5 microns . 

3) Big orange cell s with a cytoplasm rich in coa~se 

gr2nules and vacuoles (BOVCC) meas uri ng an aver~ge 

size of 18.5 ~ 22 microns, generally located at the 

periphery o f the pars anterior . They group in big 

clumps almost without mixing with other types of 

cells (Figures 9 and 10). 

Basoohilic c ells Six different basic types of baso-

phils were observed. Their size also varies a great deal • 
. • 

1) Small deep blue stained cells which are \'lidely 

spread over the tissue when present . These cells 

rarely appe~ r in clumps and their size ave~ages 

13 x 19 microns (Figure 16). 

2) Big blue vacuolated cyt oplasm cells ( BBVCC) which 

stain in ligh t blue color and sometirr.e s form 

clump s • . This type of cell is sc:i.:-cely found. It s 

~verage size is 15 x 21 microns ( Figure5 13 .:md lo ). 

3) Snall purple or violet stained cells ~lich a=e 
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l ocated all ove r the basophilic a r ea at the 

peripher al p~rt of t he gland ; however , they are 

often fo und within the acidophili c a r ea a l so . 

They a re common in t he p~r s t uberal i s and the i ~ 

size aver a ges 13 x 19 . 5 microns (Figure 14) . 

4) Me d ium sized p u=ple cel l s which appea r t o be 

large= ~han the cells de sc ribed befor e i n nucber 

3) . The y hav e a very we ll stained pur ple c yt o -

p lasm wh i ch so~eti~e s looks vac uolated . The s e 

cells form clumps and average 19 x 2 1 ~ic~o~s 

( Fi gur e 13) . 

5 ) Bi g p urp l e vac ~ol3ted c ytop l asm cells ( BPVCC) . 

They a r e t he biggest c e ll type f ound . Thei= c yto -

plasm i s gr eat l y vac uolat ed and it is s ta i ned wi th 

a very light p urp l e color . They occur in bi z 

clu~ps and measure 22 . 5 x 24 microns ( Fi g ure 14) . 

6) Bi g clumps of r ed stained cells we re found ; ho\' .. ·-

eve r , this t yp e of cell did not occ ur ver y f r e -

quently . These ce l l s have an a ver age size of 12 . 5 

x 1 6 microns . .. 
Ch r o!!l.onhobes Their l ocat io n is mainly found towa r d 

~~ e c e ntral mi ddl e part and anterior 9eripheral edge s of t he 

~::i. rs dist~lis . These are pale c e lls wi t h no st ai~able 

:r.~ter i::i. 1 .:.n ~'"·ne_.; -_ C'11 t op _1 a c::"'"', •• Ho\•'e \,,, r the :.,. nu- i e1· s 'h o·· ~ - ' " ' I;; ' .I..._ • ._ - I • .'1 

s c=e trac e s of ac.:.do?h il.:.c or baSO?hi lic colo~a~ ~or. . Th ~ y 
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the other cell types . They sometimes form acini wi~h a col-

loid drcplet in the center, and happen to be the least 

numerous cell ,type in the adenohypophysis . The average size 

~easur ements were 8 x 8;5 microns. These are the smallest 

type of ce!.l found. Their cell nuclei looked very \·Tell 

delimited bu~ sometimes the cell membrane did not show up 

a: all . 

It ~ay be possible that the cell membrane does not g~t 

st~ined at a ll, o:r that both cell rnen:brane and nuclear me;.~-

brane app=oach each other so much that they almost loo~ li~e 

the y are fused together o~ce the cell empties its stainable 

cytoplasmic granules (Figure 12). 

Cellula r str~cture Within the same gland , acini and 

cord types of cellular arrangements are observed. The 

formation of cellular cords wnich are oval in shape give a 

tubulo - alveola:r type of arrangement to the pars distalis of 

tr.e pi tui tar y gland . The medullary part has smaller and mo:re 

cci:.pact acini nnd the cells stain more deeply than those of 

the cortex . The cells in the medulla r and cortical part of 

the gland ar e poly:norphic and the cell acini are surrou~ded 

by a connective tissue capsule . 

I ndividual Pituitary Observations (Grou? 1) 

The following nistolo~ical obscrv~tior.s ~=c co~?:~~e~tec 

\vi th Gr a9h 2, Chart 1 and Table 2 of the Apper:cix . I I . • 

I 
I 
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Sow 10 . 1: 

1) There is a poor blood supply in the pars tube~alis . 

2) The ~c:.ctophils are low and poste riorly located iu 

the anterior lobe. The chromo~hobes are cen~r al 

and peripherally located . The basophil loca tion is 

at the upper central and periphe ral part of the 

pars d5.st a1.:.s. 

3) The cel l a cini a::e very we2.l s;1oi..·m . 

4) The production of colloid is poor in the anterio= 

lobe. Hm\·eve r, the pars inte rmedia has a fair 

colloid p=oduc~ion. 

5) There i s a wide variety of cell types, sizes and 

colors in this gland . The color in general i s 

pale . 

6 ) The peripheral part of the anterior lobe looks li~e 

a better quality tissue than the central part . 

1) There is a poor blood supply in the pars tuberal~s. 

2) An exact location of the different c ell groups is 

not shown very clearly. 

3) The colloid production is very poor . It is illade ~p 

by few and small drops . 

4) The tissue is ' very deeply stained . 

So· . .; No . 3 : 

1) Th~ pars tuber~lis blood su2~ly is co~stitu~ec by 

la::ge vessels bu~ not ~~ny in number . 
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2) The acidophilic cell location is at the internal 

and posterior part of the anterior lobe. Big 

clu~ps of red basophils are located in the central 

part . The periphery is occupied by basophils ar.d 

chromophobes . 

3) The cell acini are very well •formed and surrounded 

by a thin meffib~ane. 

4) There is good colloid production formed by large 

droplets. The pars intermedia also has a good 

amount of colloid. 

5) The general appea~ance of the tis sue is of a 

healthy and well functioning one . 

Sow No. 4: 

1 ) The par s tuberalis is irrigated by few large 

cz.liber vessels . / 

2) The acidophils are posteriorly located within the 

pars distalis. The basophils and chronophob2s are 

quite mixed within the external part of the gland . 

3) The cell acini are not very well delineated. 

4) This speci Qen has a very poor colloid production; 

even in the pars intermedia t he c olloid production 

is poor. 

5) A he2lthy and well functioning appearance is 

characteristic of this gland . 

1) The pars tuberalis Shows sone q uite small vessels. 
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2) Most of the acidophils wer e on the bottom part of 

~~e a~te=~o~ lobe (A . L.) . The basophils occup y 

the ~v? par~ of the A. L. and ver y few chro~ophobes 

s e2M to be p~ ~sent in the central and periphe:nl 

1 he u.I I ac.ini are very well shown . 

~ - Tner 2 is p oo= colloid p roduction . The c~op:ers 

are or a l~=;e siz e but are very few in nucbe= . 

5) The tissue has a dark coloration . This is a 

very light weight pituitary gland although the 

general appearance of the tissue is normal . 

So,'1No.6 : 

1) The par s tuberalis shows a few but large sized 

vessels . 

2) The acidophil cell location is ventral and later~l 

the pars interwedia. The basophils are widely 

sp=ead in the cent e r and periphery of the anterior 

lobe . The cnrO$Ophobes are mostly located in the 

central part . 

3) The cell acini are quite wel l seen . 

4) There is a poor production of colloid const1tuted 

by few and small dropl~ts . The pars intermedia 

has a few but good sized colloid drops . .. 
5) In the periphery of this g land it is ver7 notic~~~le 

how ~ h e a cidophils i ncr eas e in nu~ber anc t he b~so -

phi:s are dir.li n i s hed as we ll a s the chr o~op r. obe s. 
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6) The g landular tissue looks healthy and well func -.. . . .. ~on.ing . 

Note : The colloid drops have different intensity of 

color varying from ~agenta to dark p urple. It appea:s as if 

th ere were no relations hip between the color of the colloid 

and the cell type which produces i t . 

Sow No . 7 : 

1) The pars tuberalis is poorly irrigated . 

2 ) The basophils tend to be located in the lower and 

peripheral part of the anterior lobe. The rest of 

t he cell types are q uite mixed. 

3) The cell acini are very clearly seen . 

4 ) The=e is ·a fair co!loid production, especially 

close to the pars intermedia . 

5) Tne peripheral area of the gland has a very pale 

staining c olor . 

So~·1 No . 8 : 

1) The pa~s tuberel~s is quite well irrigated. 

2 ) The acidophils a re located on the dorsa l pa rt of 

the ~n:erior lobe, the basophils ~re in the ventr~l 

po:tion and the ch romophobes are mostly gathered in 

th e centra l area . 

3) The ac:..ni are not ve~y well formed . 

4 ) This g land has a fair collo:..d p=cduction . The pars 

:..ntercedia shows a good p rod uction of colloi~ . 

I . 

t 
• 

( 

I 
~I 
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5) The nearer it gets to the peripheral zone of the 

ante~ior lobe, the higher is the ac idophil per -

centage. 

6) The general ap9earnnce of the tissue is not ve=y 

good . The stain did not work well in this g land , 

and the sppea~ance given by the cells is not tnat 

of highly active tissue. 

Sow No. 9 : 

1) The pars tuber2lis is not ve~y well irrigate~. 

2) T oe acidophil cell location is down.ward while -.:~ e 

basophils and chromophpbes are located toward the 

upper part of the nnterior lobe. 

3) The cell aci~i are qui te well forned . 

4) · This gland has quite a good colloid prodcction . 

The drop lets are of a good size and sorae~imes 

quite large. The colloid is especial:y locatec 

within the purple b3sophil area and also near the 

pars intermedia. 

5) The appearance of the glandular tissu~ is of a 

well functioning and healthy one . ~ 

Sow No . 10: 

1) The pars tuberalis shows a very good blood sup9ly . 

2) The acidopni ls are nainly locnted in the posterior 

and vent=al port io~ of the anterior lobe . The 

b~sophils and chro~ophobes ~?9ear to be located 

towa r d t he center ~~d dor sal portion. 
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3) The cell acini are very well seen . 

4 ) The colloid prod~ction is good . The drops a re few 

i n number but they are good sized . The pars 

tuberalis has many fairly large sized colloid 

d r oplets . 

Sow No . 11: 

1) Few blood vessels a re supp l ying the pars tuberalis . 

2 ) The inferior half of the anterior lobe is mainly 

occupied by the acidophil group, while the center 

is filled with chro~ophobes. The basophilic area 

is located in the upper half of the pars distalis . 

3) The c ellular d isposition is arranged in cords . 

4) There are so~e very large colloid droplets i n the 

pars i~termedia . Deep in the anterio r lobe tissue 

close to the pars intermedia t here are some =e gul ar 

sized colloid d~ops . The general colloid produc -

tion is fai~ . 

5) The cells have a good and healthy appearance even 

thou gh the stain is rather pale . 

Sow No . 12 : 

1) There is a poor blood supply in the pars tuberalis . 

2) The acidoph i ls are internal and vent r al l y loc a~ed . 

The basophils and chromophobes are centr a l and 

dorsally located . 

4 ) The colloid content is poor and is most~y locatec 

l 

1 1 
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in the pars tuberalis . There are few but large 

I 
I 

colloid drople~s in the pars inter~zdia . 

I 5) The acidophils constitute the highest cell per -
I • 
I 
I 

I 
centage in the ,eriphe =y • 

Sow No. 13 : 

1) A very good blood supply is p r esent particula=ly 
i in the parz tube= alis . 

2) The acidophil area is ventral and poste=ior~y 

located. The cent~al part is occupi ed by the 

chromophobes and the upper or dors2l p art of t he 

anterior lobe is occupi~d by the basophils . 

3) The acini arrangement is perfectly shown. 

4) This gland is one of the reost outstsnd i ng in col -

laid production. Large and middle sized drop lets 

a~e widely spread over the entire tissue with 

special occurrence in the pars tuberalis and 

intermedia . 

Sow No . 14: 

1) There is a ve~y good blood supply esp~cially in t he 

pars tuberalis . 

2) The acidophils are ventrally located while t he b~so -

phils and ct=oreophobes ar e dorsal and periph er a!ly 

loc~ted. 

3 ) So~e o f t he a cini a re ve ry larg e . so~etimes ~he1 

ere constituted by more than f ifteen cells. 

4 ) Thi s ·gl and is extre~e ly p oor in co l ! ~ i~ . Ve~~ f~w 
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and small sized droplets are seen in t he pars 

i nte:rn:edia . 

5) The general appearance is of a ver y good quali~y 

tissue. 

1) The r e is a faixly good blood supply i n ~he 9a:rs 

tuber alis . 

2 ) The acidophils are dorsally located wi th i n the 

ante~ior lobe, ~he chromophobes i n the cent=al 

portion and the b~sophils in the dorsal part of 

the pars dis:alis . 

3) The cell ac i ni type of ar r an gement is not very well 

formed . 

4) The co11oid production is sorr.e what poor. Ho:1ever, 

in the pars inter~edia the pLoduct i on of col l oid is 

be "Cter. 

5) The acidophil percentage tends to inc~e~se qc~te 

co~siderably in the peripheral part of the anterior 

lobe . 

6 ) Many cells appear to have vac uol ated cytoplasm. 

The tissue does not look very f unc t i ona l . 

Sa·:! No... 16 : 

1) Th ere is ~ good blood sup9ly in the pars tu~e= ~lis . 

2) The aci d Oph ils are ?Osterior and cozsally loc~tec . 

The chro~ophobes a r e quite we ll sp read in t he 
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central portion . The basophils are dorsal and 

externally located within the anterior lobe. 

3) A perfect acini arrangement is present in this 

pituitary gland. 

4) The colloid production is poor in the pars distalis . 

In the pars interrnedia the colloid produc tion is 

better . 

5) In the periphery the three cell types remain qui~e 

evenly mixed . The acidophils are not the pre -

dominating cell type as is the case most of t he 

time. 

6) The histological quality of the tissue is very good . 

Sow No. 17 : 

1) There is a fairly good blood supply in the pars 

tuberalis. 

2) The postero- infer ior part of the anterior lobe is 

occupied by the acidophils, while the external and 

uppe r part is occupied by the basophils and chro~o ­

phobes . 

3) The acini are very well formed . 

4) The colloid production is poor . 

5) The quality of the tissue is of a well f unctionir.g 

gland . 

Sow No. 18 : 

1) There is a poor blood supply in the pars tuberal~~ . 

2) The ~cidophils are ventral and poster~orly lcc~~~ c . 



56 

The cnromophobes and basophils are central and 

peripherally located. 

3) The acini and cord type of cellular arrangement 

are clear ~nd easily seen . 

4) Th ere is good colloid production. Big droplets 

were found especially in the pars tuberalis. 

5) The cells in the periphery are quite evenly mixed . 

So~ No. 19 (control) : 

1) There is a fairly good blood supply in general . 

2) The different cell types are quite well mixed 

within each other. There are big clumps of red 

basophils . 

3) Well shown acini structures are seen in this gland . 

4) The colloid is spread quite evenly in small drops . 

The gland has a fair colloid productio~ . 

5) The tissue in general looks well stained, healthy 

and functional. 

6) The pars nervosa has quite a good neurosecretor y 

substance produc tion . 

Sow No . 2 0 : This sow is not included in this experiment . 

Sow No . 21 (control ): 

1) There is a fairly good blood supply in general , 

especially in the pars tuberalis . 

2 ) The acidophils are central and posteric~ly loc~tec . 

The cnromophobes are peripheral and cer.tral:y 

loc~ted . The basop hils a=e mainly locsted in 
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the center but quite a few of them appear periph-

erally localized. 

3) There are very well formed acinar groups of cells . 

4) There is a very good colloid production . 

5) Even though the tissue looks healthy and func -

tiona l, the cells have a rather pale coloration . 

6 ) . The p ars nervosa s hows a good amount of neuro-

secretory substance (N.S.S.). 

Sow No. 22 (control) : 

1) There is f air blood supply over all the tissue . 

2) The alpha ce ll ~ype locat ion is posterior and 

inferiorly found in the anterior lobe. The ch =o~o-

phobes were central and peripherally located as we ll 

as the basophils . 

3) Very well formed ac ini structures are seen. 

4) The re is a fair colloid production mainly con -

stituted by small droplets . 

5) The general appearance of the tissue is of a 

hea 1th y and we 11 functioning gland. H9weve r, th e 

ce lls do not have a deep coloration. 

6) The pars nervosa shows a fair production of neuro -

secretory s ubstance • 

Sow No . 23 (control): 

1) The~e is a fai r ly poor blood supply . 

2) The alpha cell type location is posterior and ve~-

trally found . The chromophobe location is c~ntral 
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and p~ripherally found in the superior half of 

the adenohypophysis as well as the basophils. 

3) The cell acinar type of structure is not sho\·m very 

well . 

4) There is a · very good colloid production. 

5) The .genera l appear2nce of the tissue is not very 

good. The stain did not come out very well; the 

colorat ion is pale . 

6) The pars nervosa does not store much neurosecre t or y 

substance ( N.S.S.). 

Sow No . 24 (control) : 

1) There is a poor blood supply in general. 

2 ) The acidophil c ells are ~osteriorly located. The 

chromoph obes and basophils are central and periph-

erally localized . 

3) The cell acini are no t very well shown. 

4) The colloid production is good. 

5) The general appearance is of a healthy tissue 

although it is somewhat pale stained. 

6) The neurohypophysis appears to be extremely poor 

in neurosecreto ry substance (N. S. S. ) . 

Individual Pituitary Obser va tions (Gr oup 2 ) 

Because of funct ional reproductive disturbances, sows 

~o . 3 1 and No . 6 1 had to be eli~inated f ro~ this experi~en~a~ 

gr oup . 

' 

·1 
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The periodic acid - Alcian blue-PAS-orange G staining ~ro -

cedure did not turn out well on sow No . it and none of the 

slides ca~e out well enough to permit any evaluatior. of this 

gland . This sow was killed on the 17th day of M. A.T . C.H. 

treatment. 

The following histolo~ical observations were made on 

sows No . 2 : , 4 t , 5 1 , 7' and 8 ' • 

Sow No. 2' (control) : 

1) The blood supply in general is fairly good , 

especially in the pa rs tuberalis . 

2) The absence of acidophils is observed a~ the very 

rostral part of the gl and. The general distr~bu -

ti on of the cell gro ups varies according to the 

depth in the pituitary gland tissue . 

3) The cell acini structure is not very well seen . 

4) Colloid production is good. 

5) The most difficult cells t o diff e~entiate are 

located at the very peripheral part of the gl and . 

Sow No . 4 ' ( control) : 

1) An extremely abcnda~t blood supply irrigat~s tr.e 

whole gland . 

2) Cell type differentiat i on is difficult and i nac -

curate to some extent since this tiss ue did not 

come out well stained . 

3) There are few \\'ell diffe :- entiated cells . The ge:i -

eral .appearance is that rr.~ny chromophobes 3=e 
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in the transitional stage to chromophils or ~ice 

versa . 

4 ) The colloid production is poor . 

Sm'1 No. 5 ~: 

1) Poor general blood supply is observed . 
,1 

2) The diff erer.t cell types become more evenly dis -

tributed and mi xed a s the central part of the gland 

is approached . 

3) The different cell types are clearly differe~ -

tiated. Much staining materi2l is contained in the 

cell cytoplasm. ... 

4) Colloid production is very good. 

Sow No . 7f (ccntrol) : 

1) The observations are limited because the specimen 

was poorly stained . 

2) Poor colloid production and very scarce blood 

supply are present . 

Sow No . 8 ' : 

1) A normal blood supply irrigated the gland in 

gene:ral . 

2) The tissue is well colored . It has the appe~ranc e 

of a well f unctioning and healthy tissue . 

3) Colloid production is poor; however, it is deep 

p urple colorated . 
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Individual Histological Observations of tr.e Hypothal<lmus 
and Neurc hypophysis in Group 2 

(see Graph 3, Chart 2 and Table 3) 

Two sta ining p roc c:dur es \•1e re mainly utilized for this 

pu~pose . The first was the performic acid - Alcian blue -

periodic acid- Schiff (PAS)-orange G (Heath, 1964 ) vJhich 

stained in green color all neurosecretory substances . The 

other staining p rocedure used, especially for neurosec=e tor 7 

substance evaluation , was Bargruann's chrome hematoxylin f or 

neurosecretory substances (Pearse, 1961, page 819) in which 

the neurosec=etory s ubstances stain deep purple and the ... 
background pinkish-red . Magnification lenses o f 35 , !CO, 420 

and 950 were utilized for evaluation pu~pose s. The different 

struct ures were examined and the information i s r ecorded in 

the following summary. 

Hypothalamic Observational Summarv 

Days of 
Sow treat -

Nuc l ei 

no. ment Para- ventricular Supra - ooticus 

l' 16 Angulaz- shaped 
cells v1ell 
irrigated . 
10 x 10.5 
microns. 

2 ' Control Rcund c ells . 

16 . 5 x 20 
microns . 

4q Control Light color. 
Ar.gular cells. 
15 x 17 . 5 
microns. 

Round and 
angula r 
shaped cells. 
11 x 15 
microns. 

Full shaped 
c ells . 
Dark stained . 
12 x 12 . 5 
micror.s . 

Dark stained 
anguln:r cells . 
17 . 5 x 20 
microns . 

Neu.:os;;cretcry 
subst ance 
( N. S.S.) 

Loc~tcd in~.: .~ . 

3nd p~rs n e rv . 
Axon fibers . 
Near nuclei . 
Around vessels . 

More concen-
tr2ted whe re 
more axon 
intercrossi~g . 

Or.ly p r e s e:::;.t 
in nervos 3 . 
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D~ys of Nuclei 
Sow trc at -

Neurosecretory 
substance 
( N. S . S . ) no . ment Para-vent r icula~ Supra - ooticus 

5' 

7' 

8 ' 

Sow 
no . 

l' 

2 ' 

41 

7 ' 

S' 

5 

Control 

1 7 

Well stai ned . 
Shrunk 
angt.:la r c el ls . 

9 x 16 
microns . 

No~ ver y sharply 
angled cells . 
13 . 5 x 14 
mic:-ons . 

Fu ll cells . 
Deeply s t ained . 
Big size. 
27.5 x 36 
microns . 

Angula r cell s 
ligh tly 
stained . 
Shrunken 
appearance . 
8 x 14 . 5 
microns . 

Diffuse small 
granul~s 

a r ound 
ve s sels . 
P. ne r vosa . 

Well stained Great amounts 
angular cells . found . 
14 x 17 . 5 
microns . 

Round shaped 
cells . 

17 x 20 . 5 
mic rons . 

Di ffuse and 
clumped forms 
are found . 

Hypothal~mic Observational Summary ( Continued) 

Median 
er.1inenc e 

Some s mall 
c lumps o f 
grar..ules . 

Ve=.y litt le 
N. S . S . in 
c l u-:r.ps . 

No N. S. S . 

Good <!ccumu -
l a t ion of 
N. S . S . 

F<l.irly good 
K. S. S . 

):o N. S . S . 

Neura l 
stalk 

Very scarce in 
N. S . S . 

Very little 
N. S . S . in 
stalk M.E . 
junction. 

No N. S . S . 

Litt l e N. S. S. 
Diffuse form . 

Little N. S. S. 

Ve~y little 
~ . S . S . 

Neuroh YDOl)h vs is 

Mostly all N. S. S . is 
held he re as Herring 
bodie s . Aro und ves sels . 
Central part loc~tion . 

N. S . S . clumped in 
central pa r t . Well 
ir rigated . 

N. S.S . abundantly p r es -
ent a round bl ood vessels . 
Centra l ly located . 

N. S . S. located all ove r 
the tissue, especi ally 
toward cente; . 

The wh ole P . r.e= vosa is 
f ull of N. S. S. 

N. S . S . is stored towa r d 
th e ce:!ter . 
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A special observation was made in sow No . 5' . In the 

region of the sup~a-op~ic nucleus toward the anterior pa r t 

of the brain at the level of the medium portion of the optic 

chi2-sma, there is a group of extremely large neurons which 

measured an average of 19 x 27 microns. 

These cells have either round or angular shape ~~d tneir 

cytoplasm is full of fine granules i~11ich stained pur ple wi th 

the Bargmann's stain. This suggests that these g ranules are 

neurosecretory products . These cells are not found i~ any 

other g land. 

Some neurons looked very pale and they could hardly be 

differentiated among the abundant network of axon fibers 

stained with Bz.rgi.lann's stain, so it was necessc:.ry to uti-

lize the toluidine blue stain (Mallory, 1938, pages 220-222) 

imich is specific for neuron bodies and Nissl subst ance . 
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DISCUSSION 

Evaluation of Techniques and Methods 

Two solutions were used for fixation of the pituitary 

g lands from the experimental gilts . The pituitary glands 

were divided i nto two halves by mid- sagittal section . One -

half was fixed in 103 neutr al formalin and the other half 

was fixed in 803 alcohol. Both f ixat ives were sat is f2ctor y 

fo r hcmatoxylin- Eosin staining but 103 f ormalin was the best 

for t he pe r f ormic acid-Alcian blue - PAS- orange G stain. 

The method e mployed for infusion of the hypothalamus 

a nd pit uitary in situ in the six gilts in Group 2 pr oduced 

very good fixa~ion of the hypoth al amus, median eminence and 

pituitary stalk. It is a g r eat he lp for histological work 

to h~ve the pituitary gland attached to the hypothalamic 

s t n.:ctur es . The hypot halamic tiss ue from Group 1 w'1ich was 

rerroved from the cranium and then p l a ced in formalin was not 

satisf~ctory to work with . 

For differentiation of the various types of ce lls in the 

pituitary glands the perfor~ic acid- Alcian blue - PAS- orange 

G staining method produced the best results . Neurosecretory 

substance was identified by the use of this staining tech -

nique as well . Although Knigge (1967) has reported th3t 

neurosecretory substance does not stain with the classical 

techniques of Gomor i a&d Bargm3nn , it was found in th i s work 

that t he neurosecretory substance ~~s well de:r.onstr~tcc 
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ut ilizing the Bargmann 's staining procedure. Clearly visible 

neur osecretory substance was not obser ved near the nuclei 

cells or within their cytoplasm. The eva luation of neuro-

secretory p roduction was done by observations made from the 

medi an eminenc e, neural stalk and pars nervosa where it 

occur red in great quantities . 

The number of ani~als in G:roup 1 , 18 treated and 5 con -

t:rols (sow No . 20 was excluded f:L:o!J this expe riment), seer.led 

t o be sufficient t o establ ish a pattern of pituitary cell 

percentages during different periods of treatment and with -

drawal from M. A.T.C.H. The cell percentages of the 6 ani~ols 

in G:roup 2 compare f avor ably wi th the findings in Group 1. 

The limited number of animals in Group 2 is not suff icient to 

arr ive at ~ny definite conclusion concer~ing neurosec:reto~ y 

s ubstanc e . Any conclusion from this group of 3 treated and 3 

control animals would be based only on subject eva luat ion 

based on the impression obtained from studying the slides. 

Differences in Neurosecretory Substance 5etween 
Treate d and Control Animals (Group 2) 

The amount of neurosecretory substance obs erved in th e 

~edian eminence , pituitary stalk and pars nervos~ was 

essentially the same in both the treated and cont ~ol gr oups . 

The general i mpre ssion gained after observi"g the illat2ri~1 

•::as t hat the median eminence of the tre:?.tcc 3.r.imals co:1t:!.:.ned 

s lightly more neurosecretory rr.ater ~a l than the co~trols . 
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This observation is based only on subjective evaluation . 

This might suggest that treated animals Which have been 

affected by the action of the drug have a tendency to re~ain 

the neurosecretory substance in the median eninence re6io~ 

and thus the material does not reach the area in the pitui-

ta:ry stalk \•tnere :.t should be take:i up for transport to the 

adenohypophysis . . Therefore , pituitary gonadotrop in releas -

ing action would be inhibited. 

Most of the neurosecretory material that was obse=ved 

was stored in the neurohypophysis and probably was rel ated 

to anti - diuretic hormone and oxytocin production fro~ the 

pars nervosa . The neurosecretory substanc e had a very 

peculiar tendency for accumulation around an empty space 

observed in transverse sections which represented the lune~ 

of the inf undibulum. 

Histologic:?.l Observations and Cell Count Evaluations 

Wide variations in color intensity of cells of the pitu -

itary were observed. The granules within the cytopla~m of 

the cells constitute the stain2ble material . The cytopl~s2ic 

gr anules were stained more deeply and darker in almost all 

c a ses in animals killed during the period of medication than 

wa s found i n the animals killed after raedication was ter -

mina ted . 

This suggests the possibility that during treat~e~t 

~he ho=~ones of the znterior pituit a r y were be~~g ~or~ed bu~ 

\ I 

I l 
I I 

I I 

I 



67 

not being removed or released~ either because the releasing 

factors we r e not formed or because the effects of M. A.T.C. H. 

impede the release of the releasing factors the~selves. 

It was generally observed that the large r the czll size 

the lighte r was the stain and the smalle r the cell the darker 

the stain . Since all of the cell types were net found in 

every gland it seems probable that a variat i on of the stain-

ing technique might ma~e one cell type resemble ihe form 

typically recognized as another type . After one develops 

experience in identifying and counting various cell types 1 

conf ide~ce increases in the accuracy of obtaining a re~re -

sentative sampling of the specimen . All of the counts in 

this \·.'o rk were performed by the author . 

Histological· observations show that t he chromophobes 

h~ve a little affinity fo r dyes . This might be due to the 

fact that when a chromophobe has not been completely emptied 

of granules , the traces of stainable mater i al tha~ still 

remain in the cell ret ain some color~tion according to the 

type of cell that it was before the transformation of chr o~o -

phil into chromophobe and vice verse . The chromophobes have 

been reported to be the smal l est and most numerous cell 

in the human hypophysis (Ham, 1957). However, the follcwi:.1& 

cell percentages demonstrate the opposite i n the sow p i tui -

t nry . These are cell pe rcentages in swine females of an 23e 

r~~g ing from 220 to 305 d~ys. 
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Percent Avera~es 

Anim3ls killed during medicat ion 
~e~icated anima l s killed at estrus 
Control animals killed at estrus 

Baso -
phils 

37 
37 
42 
33 
37 

Chr omo-
phobes 

17 
20 
14 
21 
19 

Acido -
phils 

45 
42 
44 
45 
44 

As shown in Graph 2 of the Appendix the baso;>i1ils have 

a ~ar~ed tendency to i ncrease during the medication ?e=iod . 

According to the recent literature (Bloom and Fawcett, !.957; 

Bugnon, 1963; McShan, 1965; and others) the gonadotropin 

producers are basophils . One could state that \\fnen the drug 

is fed these cells increase in percentage and possibly 

increase in hormone storage , if M. A.T . C.H. stops the produc -

tion of gonadotropin releasing factor. This seems to be tte 

case in sows No . 5 and 6 ; the gonadotropin producing cells 

would store up the F. S . H. and L. H. but would not re lease it . 

After termination of the medication period the b~so?hils 

decrease in percentage during the post - treatment period, as 

is shm·m by sows No . 7 and 8 in Graph 2 . 

Possibly this occurs bec~use the gonadotropin releasing 

factors are no longe r suppressed by the action of the drug 

and the releasing factors act on the pituitary, causing the 

basophils to decrease in number since no demand for gonado -

tropins is pr esent . The anterior hypophys:.s is a re~u.!.~tor 

of ovari~n activity and app ears to carr y ou~ a cyclic c~pacity 

to stimulate the ove.ry \•Jhich would be reflected in va:-i:rc1ons 
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in the cell type percentages . This variation is correlated 

with the different phases of the estrus cycle . 

The average basophil percentage in the pituitaries of 

medic~ted animals kil!ed at estrus, sows No . 9, 10, 11 and 

12 (Chart 1), show that gonadotropin levels are even lower 

than in control animals killed at estrus, £ows No . 21, 2', 

4~ and 7' (Charts 1 and 2 ). This reinforces the concept 

stated by Anderson (1966) that gonadotropin levels at estrus 

are at the lowest level throughout the estrus cycle. 

Cleveland and Wolfe (1933) found in their experir:ients 

with sows that in order to .induc e ovulation in a matu~e rab -

bit, it takes 10 mg of anterior lobe tissue of a sow killed 

at estrus or 1 mg of the same material of a sow killed in 

proestrus . In othe::: words, anterior lobe tissue of a sow 

killed at proestrus has ten ti~es as much biological activity 

2.S the same amount of anterior pituitary material collected 

at estrus . This proves the author's findings in relation to 

the low level of gonadotropins found during estrus . 

In the early lutein phase sows No. 13 and.14, synchro -

nized animals killed 3 days afte r estrus, s how the lowest 

basophil cell count. Sow No . 22, a control animal h.-illed 5 

days after estrus, also follows the sane baSO?hil de creasing 

effect . 

Sow No. 15, a synchroni2ed animal killed at day 14 afte= 

est rus during late follicular st~ge, shows a notic ~able sug -

u.2r.t on basophils . Th e maxi~um basophil level r eached aL 
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proestrus is shown by the cell counts made from sow No . 24 , 

control anima l killed before estrus on day 24 after p r evious 

he3t . 

Observat ions made on the acidophils show that du ring 

the period of medi cation the acidophil cell pe rcentage did 

no~ change . It appears that the drug does not inhibit soca -

totropin and prolactin releasing fac t ors so th e acidophii 

l evels are ke?t almost constant . Beyond this point, a~~er 

the medicat i on pe=iod , t he acidophil percentages inc= ~ase 

and show a pat tern that is opposite to the one seen in the 

basophils. 

As is already knO\•m, no mitotic divisions are us uall y 

:ound in t he adult h ypophysis (Bugnon , 1963 ) but dur~~g ges -

tation there is a constant interchangeable p rocess of su bs ti -

tution of ch r omophobes that become either basophils or 

acidophils and , r everse ly, the lower the count of the 

chromoph ils the highe r the count of the chrornophobe s . At 

the ver y beginning the chromophobe percent is 21 . 5 CG= 2p~ 2) . 

The percentage keeps decre asing u~til the period of medica -

tion is int er r upted . The dr ug may have a dimi nishing ~ction 

ove r the chromophobes, or perhaps while the basophils increase 

the ch romophobes yield their m•m c -=11.s so th e equilib:rium i s 

kept , or both ac t i ons may exist together. 

Du=ing the post - treatment pe riod and during the follow-

i ng p~riod of es~ rus appearance the ch r~mophobes k2~J ~~crc~s ­

ing i~ ~c~be= wh ile the bascphils dec re ase (sows ~o . i: ~~d 
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12 , Graph 2) . From that po i nt on sows No . 13 and 14 as well 

as the controls No . 21 and 22 show a dec rease of the chrc~o -

phobes . This is not due directly to an augmentation of t he 

basophi~s 1 which act~ally a~e diminish ing , but it is due :o 

the fast i ncrease of the acidophils as is shown in Graph 2 

by sows No . 13 and 14 and also by sow controls No . 21 and 22 . 

Sows Xo . 15 a~d 16 show a slight increase of the chro~o-

phobes which is due to the de c:rease of the acidophils . Sows 

:Jo . 17 and 18 s ho'l.-1 a decrease of the c hre<nophobes which 

corr esponds to the inc=ease of beta and alpha c e lls . Th~ 

controls follow quite closely the same pattern . 

Pituitary Co l loid 

The term ncolloid" has been generally used to descr:. be 

th e noncellular staining component of the p ituitar y tissue . 

T~ is ma~erial is found particularly in the pars t uberalis, 

pars inte=~edia and pars nervos~ . Within the pars c i sta::.s 

i t appears interstitially located i n empty s paces su~rou~ccc 

by parench ymal cells . Several authors have st~ted t hat tt~ 

i nterstitial colloid mi ght be dissolve d before it is abso: ~ed 

into the sinusoids, efferent veins and port a l system. Si~c e 

the blood dir ection is oriented from the stalk to t he ant e rior 

lobe , the finding of colloid in these vesse ls has to do with 

the secretion of the pars tube~ alis , median e~~nence ~nd 

i~fundibular stal~ Qnd not with the sec=etions for~e~ in :~e 

:-.cenoh y;>oph ys is (Rioch, 1936) . 
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Hyperactive g lands contained lar ge amounts of colloid . 

Ra s~ussen as cited in Riech (1936) found colloid in blood 

vessels in only two cases out of 100 autopsie s of sudden 

de 3th . Saye r and Rasmussen as· cited in Riech (1936 ) 

described and associ ated degeneration of cells with rup -

tured colloid cysts and direct discha rge of colloid into the 

blood S't re am.. Howev e:r , gene rally all of the pituit a ry 

g l 3nds in which heavy colloid production was found did show 

a ve ry healthy appearance , well functioning tissue cha~ac -

t erist~cs and fairly good blooc supply . 

Most of the time the pars tuberalis was the anterior 

pituitary structure in Which colloid was present . On the 

ot her hand, it can be stated that the pars tuberalis cytolog y 

always has a vacuolated blurry cytoplasm, as we ll as the p ars 

intermedia in whic:1 colloid is always present in large 

amounts . 

There was no apparent significant difference in colloid 

production between t reated and nontreated animals obsarved 

in the animals in this study . 

M. A.T.C.H. Synchronization: 
Purpose, Cons equences and Effects 

The main purpose of controlled breedi ng is closely 

r e l at ed to artificial ins emi nation but even in places wher e 

no &r t i fici~l insemina t ion can ~e accomp lishe~ , a co~~=ol 

b:eedi=g prog:a~ provides t h e s wine p roduc er with all t he 
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advantages of breeding the animals at a proper and ~ost cc~­

venient time . This l eads the producer to higher product~v ­

ity ~nd increased financ~al return . On the other hand, wne~ 

2rtif ici~l inse~inatio~ is possible it is important to be 

sure about the exact and proper time for i nsemination of the 

animals . This c~n be done with certain accuracy since 903 

of the treated aninals come in hea~ within a ten day pe:ic~ 

of time after administration of the drug. 

Since all the endocrine syste~ is closely =elated anc 

one endocrine gland affects the other, the indirect effec: 

of this drug in othe r o=gans, such as the thyroid, adrenal, 

panc=eas and o~hers, may also have important consequences . 

Eve n though drugs react differently from one species to 

another, further findings may also bring results which pe:-

mit the use of this drug for human necessities. 

Although the mecha~ism of M. A.T . C. H. is not fully 

under stood the reproductive system is definitely suppressed . 

Ti1ese effects were clearly seen t.·1hen the ovaries of the 

animals necrops ied during toe treatrr.ent period indicated 

very little or no evidence of pituitary influenc~ . The 

tctal weight of the reproductive tract decreases stendily 

during the treatment period but r apidly increases with the 

onset of the synchronized estrus C.:arshall , 1967) . 

Af ·ce :- withd:- aw-al of ~ . A .T.C.H . , normal reproduct:.ve 

f u:i.c·~ion r et t.:rned, b:-ing ir.g growth of i ollic les as \·:e 2.1 as 

ovul~~i o:i. and co=?us luteum develop~ent . This te~?o=2:7 
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inhibitor y effect might consist of a total or partial sup -

pressive action in the elaboration of neurosecretory 

substances or releasing factors in the supra - opticus and 

para - ventricular nuclei of the hypothalamus . 
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SUMMARY AND CONCLUS I ONS 

1) The pituitari es were studied f roD a total of 29 gilts i~ 

an effo rt to deter~ine t h e effects of M. A.T.C.H. or. the 

~ituit~ry du~ing its use in swine fo r estrus synchro -

nization . Twent y- one i ndividuals were treated and ei~h t 

were used as controls. 

2) The hy9othalamus and pit uitar y stalk were studied f r om 

six gilts (Group 2) in an effor t to de t e rmi~e d iffe r ences 

i n ne urosecretory material in these strcctures bet~een 

t r ea:ed and control gil t s . 

I 3) Suppression of estrus during M. A.T.C. H. administr ation 
' I and synchronization of estrus within 4-7 days f ollowing 

withdrawal was very satisfactory . 

4) The weight of the pituitary glands was lowe r during 

trea:ment than during the synchronized estrus . 

5) There was a distinct decrease in the percent age of 

ch romophobes in the pituitari es examined during treat -

me~t with M. A.T . C. H. The percentage of chromophobes 

i ncreased d uring t he synchroniz ed est rus . 

6) Th ere was a distinct increase in the percentage of base -

phils ( gon2dotropin produc ing cells) during the trea~sent 

period. The per c entage of basophils decreas ed whe~ 

treatce~t was stopped ~nd decreased even fu r the r when tha 

9ost - treatwent est r us occurred . 
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7) Th e percentage of acidophils remained constant during 

treatwent and t hen increased during the synchronized 

estrus and the post estr~s period . 

8 ) No difference was observed in ""he amount of colloid in 

the pituitaries of medicated, synchronized or cont=ol 

animals. 

9 ) ~e urosecretory substanc e granules we re not observed in 

the c ytoplasm o f neurons in the para- ventricular and 

supra - optic nuclei of any of the animals studied . so~e 

extremely small dark stained granules were occasionally 

seen ne ax some neurons . These small granules were found 

within axon f ibars . Perh aps electron microscopic exam-

ination of these granules would yield additional 
• & • • in .. o:rma 1: ion. 

10) Despite a gene=al i mpression that more neurosecretory 

subst ance was present in the median eminen ce of the 

t~ eated animals than in controls, no quant i tat ive dif-

ference could be demonstrated . 

11) The amount o f neurosecretory mate rial in the pituitary 

stalk and tha pars nervosa was essentially the same in 

both the treated and control groups . 

12) :he increase in pe rcentag e of basophils in pituitaries 

o f enimals treated with M. A.T.C.H. suggests the 

hypothesis that gonadotropins are stored but not 

r e l eased d uring suppression of estrus with M. A. T.C. H. 
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Graph 1. Pituitary weights of experimental gilts group 1 
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Graph 2. Pituitary cell changes of experimental gilts 
group 1 
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Graph 3. Pituitary cell changes of experimental gilts group 2 
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Chart 1. Daily record of estrus cycles of experimental 
gilts group 1 
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Table 1 . Weight of pituitary glands of expe r imental gi l ts 
g roup 1 

Sow 
number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Pituitary weigh t 
in grams 

.27 

. 29 

.34 

. 30 

.24 

. 40 

. 34 

. 39 

. 35 

.36 

.. 3 8 

. 41 

. 36 

.37 

. 35 

. 38 

.3 5 

.37 

. 32 

. 32 

.34 

. 38 

. 35 

. 35 

.. 
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Table 2 . Cell counts and percentages in pituitary gland s 

of experiment~l gi lts g roup 1 

Pit . Be-: o. C:.1:-0~0 - Alpha 
Gl . no . cells phobes c ells BT?VCC BRVCC BOVCC BBVCC 

1 385 442 354 224 
405 318 335 144 
223 227 642 117 ,.. , -
:) _ :;) 2 68 4l3 1-1 .)_ 69 

.i.52 8 1255 174 4 ,. .., , -- - 69 0.) 0 -
2 50 5 156 2 

1061 45 204 12 
16 7 105 213 26 
241 203 271 34 70 
3 44 306 772 58 

- 9 08 664 1616 13i - 70 

3 668 366 429 63 
676 495 510 1 77 14 1 
11 0 65 234 21 
594 270 464 54 . 163 
3-33 221 591 144 

23 8 1 1417" 2228 T-:9 . .J -- 1 77 -y 
I 

4 105 64 293 105 
78 76 282 26 

250 173 306 251 
210 166 494 108 2 
197 111 448 101 

846 590 1823 591 - - i -
5 202 251 

412 52 541 34 
614 -:32 7~ -Y4 

6 430 185 478 159 
14 5 99 230 37 
1 86 117 201 312 
265 105 260 219 74 
272 269 141 183 32 

12 9 8 '/75 1310 ?T1 0 - 1 06 - -
7 232 212 522 182 3 1 5 

182 1G9 469 52 1 .., 
.) 

2 8 7 198 625 227 19 
213 195 253 146 11 77 13 
103 69 226 133 1 23 39 

1 017 783 2 09 5 740 1 6 . . ~. ""\ 
- ~1 I 89 -
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To"Ca l c e ll Tota l 3 To t a l 3 Tot a l % No . o f Co l loi d 
coun t bet a Ch r . alp ha f i e l d s drop l e ts 

39 12 
33 17 
32 16 
36 1 0 

5232- 42 . 673 ~--2 ..> . 983 33.333 1~0 55 --
6 1 

1 0 , 
15 3 
2 4 3 
52 10 

3390 3 1 .2 6'7; 19 . 58!: 49 . 73% 1 07 18 

4 1 20 
57 17 
12 11 
56 60 
34 20 

6633 42063% 21 . 26 L2 36 . 09"lo 200 128 --
I 14 4 

11 3 
26 7 
28 12 
25 13 

3846 3 7 . 237o 1 5 . 3 53 4 7 . 48% 1 04 3 9 
1 1 , ti _ .... 
2 0 12 

r:r9-2 43 - '~· 03 3 . t, 0% 53 . 00".{, ""'~ --::,-;-
..)~ _,Q -
28 25 
15 7 
20 5 
23 3 
24 12 

4309 50 . 21~ 1 7 . 6 13 32 . 20~ 110 - :\2 

25 23 
18 19 
29 10 
2 8 l l 
21 5 -- - 3°8 . -·O ~I~ i e: • .!. 7-,; -,...-.--..,. 

l~-:- - --!:-t~ u 4.) • .) :: -CJ C·.:> 



Table 2 (Continued ) 

-
Pit. Beta Chrome - Alpha 

Gl. no. c ells phobe s C'211S BPVCC BRVCC BOVCC BBVCC 

8 243 1.77 468 3 
223 112 477 16 
217 179 629 82 
164 52 216 69 
115 82 287 5 
96i 602° 2077 17-5 

9 537 309 4 74 2 02 2 
200 129 366 113 3 25 16 
351 422 739 1 80 22 2 
265 238 5 05 123 1 9 5 
16 4 98 335 72 2 8 

152.7 11-Y6 2419 690 28 34 3 3 

10 37 111 516 151 5 31 
153 114 295 137 3 3 
107 195 383 171 6 19 2 0 
1 60 280 583 199 15 17 27 

8 93 344 1 04 41 
46 .5 793 m1 762 29 36 122 

11 82 443 376 379 19 4 
71 76 270 68 1 
47 3 81 398 479 11 21 
9 4 229 552 128 
49 68 241 

- 343 1197 1837 l054 30 - 26 

12 120 157 278 329 1 
100 223 38 7 171 2 
121 350 750 236 2 
171 220 614 71 2!, 

53 37 293 27 5 
56 5 987 2322 834 -- ~ . 32 - - -

13· 164 159 567 109 2 15 3 
123 135 4 70 114 18 1 3 
207 523 974 211 26 3 

69 236 483 144 6 5 
4-6 9 8 286 36 

609- 1152 2785 614 52 --::;-::- ~ 
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1 01 

Total cell Tota l % Total 3 Total 3 No . of Co lloic 
count beta Ch r. a lpha fields dro?lets 

20 22 
24 20 
30 1 6 
16 6 
13 11 

.., 8 1 , 
~ 29 . 353 15.703 54 . 603 1 03 75 

38 .. 36 
23 8 
45 31 
30 17 
18 4 

5917 ~ 8 . 4l'J3 20 . 21% 41.49% 1 54 96 

20 19 
16 5 
23 19 
29 25 
14 12 

4328 31. 833 18 . 323 49 . 843 1 02 80 
27 24 
12 6 
3 1 20 
2 1 2 1 

9 17 
4487 32 . 403 26 . 703 40 . 10% 100 88 --

21 6 
24 14 
33 19 
26 17 

8 8 
4742 30. 203 20 . 40% 49 . 40% 1 12 --64· -

24 29 
21 21 
50 75 
23 33 
12 25 

52~2 24 . 3 03 22 . 003 53 . 80% 130 1 83 



Table 2 (Continued) 

Pit. Beta Ch romo - Alpha 
Gl . no. cells phobes cells BPVCC BRVCC BOVCC BBVCC 

14 171 188 638 38 4 
96 126 454 52 5 

109 122 375 12 
~ - 436 T467 102 - - -g ,. -

15 191 177 230 197 1 7 
19 0 221 460 198 2 
113 61 243 25 1 2 

50 61 347 44 
49 19 205 8 1 2 

593 539 1485 472 ~ 1 11 -
16 146 287 189 134 112 3 

122 275 397 97 13 1 6 
179 396 453 268 33 
137 181 212 135 11 1 0 
12 7 151 257 166 66 8 1 

7IT 1296 1 508 800 235 1 8 20 

17 196 230 590 98 1 
138 76 401 25 6 3 
279 322 552 156 45 
210 174 215 126 53 6 
228 106 317 58 32 

1051 908 2075 m 147 - -ef -
18 274 182 374 162 85 3 19 

261 1 81 327 143 57 6 
189 126 158 1 08 66 45 
2 1 1 166 614 57 3 3 

43 69 178 187 51 14' 
- 978 724 1651 657 262 17 -rs - - -

19 620 254 473 
13 1 14 1 144 
730 306 223 
757 364 375 
90 56 39 

2328 11 2 1 1254 - - --:-:r--- -
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:<t I Tota l cell Tota l 3 Tota l 3 To t a l 3 No . of Co lloi d 
c ount bet a c h r . alpha f i e l ds d r op lets 

2 2 14 
16 8 
16 8 

~""390 20 . 09% 18 . 303 61 . 4 53 54 30 

24 11 
2 5 1 8 
13 16 
16 13 

9 5 
:ms 34 . 803 1 7 .303 47. 80% 87 63 

28 22 
2 1 26 
2 6 27 
26 36 
25 28 

4382 ~ 8 . 583 2 8 . 09% 33. 153 126 139 ·-
26 8 
16 8 
28 16 
21 16 
20 14 

46 53 35 . 883 19 . 493 44 . 573 1 11 62 

22 19 
2 0 3 5 
17 27 
20 47 
21 27 

4362 45 . 60% 16 . 6 03 38 . 20~ 1 00 155 

31 2 8 
9 7 

29 14 
39 l e 

6 6 4763 49 . 403 23 . 803 26 . 603 1 14 73 



Table 2 (Continued) 

t> . .... ... 1 t.. Beta Chroffio - Alpha 
Gl . no. cells phobes cells BPVCC BRVCC BOVCC BBVCC 

21 195 295 262 281 10 
95 323 246 193 30 3 
19 217 221 107 5 
74 244 370 177 20 1 
88 124 186 33 

47I 1203 1285 791 60 - ~ 

22 92 162 435 45 2 
61 67 300 54 

150 323 506 153 8 11 
58 141 439 42 7 2 1 

107 2 13 313 359 9 4 
468 906 1993 653 24 2"" 18 - - -

23 187 147 349 64 2 2 
54 138 269 135 10 
48 168 267 229 4 4 1 
69 175 270 128 .7 4 2 
54 149 362 102 36 

412 777 1517 658 13 54 - 5 - - -
24 342 233 326 240 9 4 

209 141 371 120 1 
276 111 361 68 9 8 
401 202 474 115 20 
102 43 323 78 5 

1330 730 1855 621 39 13 -a-
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Total cell Total 3 Total 3 Total 3 No . of Colloid 
count bet a chr. ·alpha fields droplets 

24 15 
23 22 
11 10 
17 21 

9 10 
38 19 34.85% 31 . 493 33. 643 84 78 

1 7 
.. 

26 
11 20 
26 29 
21 22 
29 39 

4 064 2 8 . 803 22. 2 7~ 49. 8 03 104 136 -
18 28 
17 8 
23 4 
16 15 
20 14 

34 36 31 . 413 22 . 45"3 45 . 24% 94 69 
25 2.!. 
24 15 
20 20 
28 22 
17 9 

4592 43 . 41% 15. 893 40.633 114 87 
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Table 3 . Ce ll counts and percentages in pituitary g l ands 
of experimenta l gilts group 2 

Pit . Beta Chrome- Alpha 
Gl. no . c ells phobes c ells BPVCC BRVCC BOVCC BBVCC 

2 ' 91 193 70 38 4 
347 309 576 84 66 1 1 
244 146 424 19 17 2 
205 108 408 1 1 0 1 
255 102 207 25 3 

1142 858 1615 199 134 - 1 -s 
4 ' 138 142 428 25 

149 210 542 100 
12 227 801 58 4 4 187 
2 1 191 3 18 44 
13 24 376 4 

333 794 246 5 1 06 --"4 4 302 

5' 262 42 533 30 3 
252 43 516 108 2 1 1 
1 52 2 1 1 02 23 69 3 
2 5L!- 47 529 60 41 1 
218 30 33 13 146 

1138 183 1713 234 28 0 3 ~ -
7' 420 39 359 38 54 

179 24 119 24 13 
599 63 478 62 6i 

8 ' 143 32 249 35 5 1 
350 44 703 164 3 6 
430 77 844 253 10 7 
269 26 552 93 
345 27 182 115 64 4 

1537 206 2530 660 82 -.f 14 -
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Total cell Total 3 Total 3 Total 3 No . of Colloid 
c o unt beta chr. alpha field s droplets 

10 8 
35 34 
27 15 
26 20 
23 33 

3957 373 22% 413 121 110 -
22 11 
39 7 
41 8 
20 3 
16 5 

4008 183 203 623 138 - 34 

26 41 
39 44 
15 17 
38 46 
17 17 

3553 473 53 483 m 165 -
30 6 
16 5 

1269 573 53 383 46 11 

15 2 
36 5 
42 16 
23 6 
20 5 

5033 46% 43 503 136 . 34 



Pigure 1. Diagram showing how the field ia explored in 
making the differential count of cells in tbe 
anterior pituitary. The solid circles 
represent t he fields which were actually 
counted. 
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Figure 2. Diagram Showing the sugge sted pathways by which 
individual nerve cells in the hypothalamus (H) 
transmit neurohumors through their axons into 
the primary capillary bed (P), and thence 
through the long (LPV) and short (SPV) portal 
vessels to control the output of hormone from 
cells (C) in a given area of the pars distalis . 
(Cap) capillary bed of infundibular process. 
(Adams, Daniel and Prichard, 1966) 
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Figure 3. Diagram of a human pituitary gland, in sagittal 
plane showing its blood supply. Note the par-
ticular long portal vessels (LPV) and the short 
portal vessels (SPY); both provide the blood 
supply of t he pars distalis. The artery of the 
trabecula (AT) runs down without supplying the 
parencbymal cells. (SHA) superior hypophyseal 
artery; (IHA) inferior hypophyseal artery; 
(V) venous sinus. (Adams, Daniel and Prichard, 
1966) 

I 
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Figure 4. Divisions of the pituitary gland and relationship 
with the hypothalamus (Netter, .1965) 
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Figure 5. Blood supply of the pituitary gland (Netter, 
1965) 
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Figure 6. Hypothalrunic structures (Netter, 19S8b) 
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Figure 7. Pituitary gland structures in sow No. 10 

Upper right, pars nervosa, watch for N.s.s. 
central part, pars intermedia, see the 
colloid droplets. 

Lower part, pars distalis. 

Stained with performic acid-Alcian blue-
PAS-orange G method. lOOX 

Figure 8. Region of pars tuberalis in sow No. 10 

The pars tuberalis may be observed in the 
upper right corner. 

The pars nervosa ia in the upper left 
corner. 

The rest of the anterior lobe is in the 
lower part of the picture. 

Stained with perf orm.ic acid-Alcian blue-
PAS-orange G method. lOOX 





Figure 9. 

Figure 10. 

Anterior lobe of the pituitary in sow No. 10. 
Basophils and chromophobes occupy the 
peripheral and central part of the pars anterior. 
This is observed in the upper right corner of 
the picture. In the central part of the pic-
ture, big orange vacuolated cytoplasm cells 
(BOVCC) appear located in the acidophilic area. 
The lower left corner of the picture is occupied 
by the pars intermedia. Stained with performic 
acid-Alcian blue-PAS-orange G method. lOOX 

Big orange vacuolated cytoplasm cells (BOVCC) 
in sow No. 2 . In the center of the picture a 
clump of BOVCC can be observed. These cells 
measured 18 .5 x 22 microns on an eyepiece 
micrometer. Stained with performic acid-
Alcian blue-PAS-orange G method. 950X 
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Figure 11. variations in color observed in acidophilic 
cells in sow No~ 10. In the upper left part 
of the picture is a very light yellow acido-
phil. In the lower right there is a dark 
reddish orange acidophil. These cells 
measured an average of 12 x 14 microns on an 
eyepiece micrometer. Stained .with performic 
acid-Alcian blue-PAS-orange G method. 950X 

Figure 12. Clumps of chromophobes in sow No. ii. In the 
central part of the picture a large clump pf 
chromophobes may be observed. The staining is 
not definite but it is mainly the nucleus that 
can be observed. Notice how closely they are 
packed together. Compare the size of these 
cells with those illustrated previously. 
These cells measured an average of 8 x 8 .5 
microns on an eyepiece micrometer. Stained 
with performic acid-Alcian blue-PAS-otange G 
method. 950X 





Figure 13. Various types and color staining was observed 
in basophils in sow No. 1. Upper center of 
picture shows big blue vacuolated cytoplasm 
basophil (15 x 21 microns). Right side of 
picture contains medium sized light purple 
vacuolated cytoplasm basophils (18 x 21 microns). 
Lower part of picture just to the left of cen-
ter contains a medium sized deep purple vacuo-
lated cytoplasm basophil (15.5 x 21 microns). 
Stained with performic acid-Alcian blue-?AS-
orange G method. 950X 

Figure 14. Variation in size and color of pituitary 
basophils in sow number 4. Upper center 
contains big purple vacuolated cytoplasm cells 
(BPVCC) that measured an average of 22.5 x 24 
microns on an eyepiece micrometer. The left 
lower corner contains several small purple 
cells which measured an average of 13 x 19.5 
microns on an eyepiece micrometer. Stained 
with perf ormic acid-Alcian blue-PAS-orange G 
method. 950X 
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Figure 15. 

Figure 16. 

Big red vacuolated cytoplasm basophil in sow 
No. 19. Central part of picture contains a 
BRVCC that measured an average of 12.5 x 16 
microns on an eyepiece micrometer. A small 
granulP. of colloid c an be observed in the 
upper l e ft. Stained with performic acid-
Alcian blue-PAS-orange G method. 950X 

Contrast between small deep blue stained baso-
phil which measured an average of 13 x 19 
microns on an eyepiece micrometer, and the big 
vacuolated cytoplasm basophil which measured 
an average of 15 x 21 microns on an eyepiece 
micrometer. At the upper right corner a small 
deep blue stained cell may be observed. The 
cells contained within the centrally located 
acinus are of the big blue vacuolated cytoplasm 
type. Stained with performic acid-Alcian blue-
PAS-orange G method. 950X 
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Figure 17. 

Figure 18. 

Big purple vacuolated cytoplasm basophil tn>e 
in sow No. 4. Observe the degree of vacuoli-
zation of the cytoplasm of this cell type. 
The size is quite large. The cell membrane 
within each cell is not well shown. Stained 
with performic acid-Alcian blue-PAS-orange G 
method. 950X 

Neurosecretory substance in close proximity 
to vessel in the pars nervosa in sow No. 1'. 
Note the dark blue staining material around 
this small blood vessel. Stained with 
Bargmann's chrome hematoxylin for neurosec-
retory substance (N.S.S.). 950X 





Figure 19. Network of axon fibers in the median eminence 
in sow No . 2 '. Note the neurosecretory 
substance accumulations contained within the 
axon fibers. Some granules are larger than 
others. N.S.S. was observed in this location 
but not in the cell bodies of the supra - optic 
and pa ra-ventricular nuclei. Stained with 
Bargmann's chrome hematoxylin for neuro-
secretory substance. 950X. 

Figure 20. Third ventricle in the region of the attachment 
of the pituitary stalk to the hypothalamus in 
the region of the median eminence in sow No. 5'. 
At the extreme upper left corner the third 
ventricle is shown. At the central part of the 
picture is the median eminence containing neuro~ 
secretory substance and at the extreme upper 
right corner the pars tuberalis is seen. Stained 
with Bargmann's chrome hematoxylin for neuro-
secretory substance. lOOX 






