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CHAPTER I
LITERATUNE REVISH AND PORULATION OF THE PRODLIM

Antroduction,—~ The hypothalarus is phylopenetically a very
snoient portion of the diencephalen, origineting muinly from the alae
axterial of the earlier prosencerhmlon (Kingsbury, 1922). It has
becane Increamingly clear in the peot fow years that the hypothaloe
ms exarts control over a whole ssries of vogetative fmetions, e.g.
inerease in blood presmye, crection of hairg, respiration ete,

This control by the hypothalarms is minly carried out Ly descen~
ding patlnmys fron the hypothalamus to the brain stem wnd the spinal
cord, from whore tho irpulses are relayed through the periphoral
wgetative nervous syston, However, ons of the spascisl rethmmys
t&ﬁ-owﬁx which the hypothalarms exerts a vegetative influence is by |
means of the hypothalardo-hypopiyseal trach to the neuwrsl Iobe of
the hypephysis. In the followdng chaptors wo shall attempt to shoyw
how cortzin hypothalamic _z;wﬂ.ei are related to this vcgatétive Duncw
tiona |

lo Structure of tho Hynot o Ag shown In Fig. 1
the hypothelomus in cats extends fram the level of ithe optic chiaam |
rostrally to the nemrdllary bodies caudally, The inbernal capsule ;
and tho subthalarus form the lateral bowndaries of the hypothclarms
whils the thind veniricle dividos this area of the diencephalon into




. .

Fige 1. Dlagran showing relatdve positions in a. oagibted
plans of hymothalanic miclei in average marmalisn brain, and theliyr
relation to fornis:, stria habonuluords, and faselculus retroflesmis.

4, antorior comlsmure; Ch, optic chinsms Hyp, hypophysiss le

latoral preoptic nucleus (permented by the madlal fovebrain ndle)
2, mediald preoptic nmucleus; 3, paraventriculzr mucleusy L4, ante-
rior hypeilalande areay 5, suprachiasmstic nuclous) $, sunrsoptic
mieleusg 7, dorsamedial hypothalamic mucleus; 8, ventromedinl hy-
pothalaaic muclousy 9, posterlor hypothrlamic nuclous 10, medisd
mreillory nuclous; 11, laterel mernillary nucleus; 12, provan-
millary mucleus; 13, supremennillavy muclous; 1, interpoduncuiar
nmucleus (a mesencephalic olement in which the fasciculus retyofioe
s bemmirctes); 15, lateral hypothalamde mucleus » (pormeatod by the
medial forebraln tundle); 16, stria habenulariss 17, fornix;y 18,
Lfasciculus retroflexus of Heynert (habemilopeduncular tract). (From

' Le Oros Clark et al., The Hypothalamus, London, Qliver and Boyd,

1933).




loterod hulvese Aceurding to La Uros Clurk {193¢) the hypothaloe

e do subdivided Into four arend.

le Tho precpblie areae This orea axbends above and in frond of the
opbie rocess and reaches fron the level of t‘::é opbic o to
Lho Lasine tordnalis, and dorunlly s tho antordor comticsures

Ze  The oumaophic Grcde T 1:.:; aroa oawbonds Iron tho opiic shious
rostridly, Lo thoe antesior border of the infunlibulum, cu
1ye

3e The infundibuloe avenes Thls arca io loented bohind the coded
exbeny ef the supraocptic region exbes g to the namillusy ro-
gion, ceucaliye It ic in immediabe rolation o the Infundibue
Lam of the hyrophysise

Lo The zmprilinry areas This arca is located in tho eaudz) pars
of the lypotinnlorus, characterized by the presencs of o wall
clroumseribed boddos wil the aroa adjzcont to the coudnl ro-

4 - £ ~ iy SRR TR A ] - CRE S
mon of Lhy floor of tiwe Shipd vanirliclee

The Hymotlalorde Huclel 1o Tho proopile arcie '~x‘-.ccor<‘.in._.,w
$o Clark (19723), wnd L fver (2951), thic rogion iu pord of tho telane
cophalon 2z LY develops fron the Selencepholon modium betwoon Lhe
cubpockoting teloneophinile veslclos and the diencophrlon. These
sathors licurie Bido aesa In the hypothnlamus boesuse funetlonslly
it Is elesely volated to the ihppothalamis.

oup of prooptic melel Is o diract ertongion

I

P/ T P % --- 1 ot e ? S ~ vy ot ey oy T
fommawis ol the laioral hypotholzmie nucleous. Ib is composod of

'zr:.:lum slaed colls scau.amu diffasaly in the course of the medlsn

forebroin bundle to which it contributes nome fibern. Thin bundle
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occuples an axtreme lateral positlon in all four hypothalanic areas.

The redial preoptic miclous es near the ependynel lining of

the third vemtricle and is camposed of mwmlld cells. Ie Giros Clark
has shown thot the medial mreoptic mucleus hay short, fiber commace
Lions with the parolfactory arca and tho muclous of the diagonsl
Bardt in front and the hypothalsmie nuclsi behind,

2« The supraoptic area. 'l’his aren extonds from tho optic
chicom o the rosiral ond of the infundibulume The ares consisls
of four muclesr grouns, the swwrooptlc, paraventriculsr, swra-
chlaamatic and the anterdor hypothwelanic rmelols

Heynort in 1872 wms the Lirsht outhor to describe the supra-
optic nuclel, referring to them as the Ybasal optle gangiiont,

This basal optic ponclion was first called the mpmop’ci.c melaus
by lenkossek in 1887, Purther description of this hypothalamic
nuelozr geoun was nade by Helon (1910), Kappers, Huber and Crosby
{(1936).

A frontal section of the hypothalarms shows that the supre-
optie and the peraventriculsr miclel sre well deflned Jn v wecbratos.
Topographleally the o nucled diffor areatly since the paraventrid-
culay group Lics closs to the third ventricle ond ronches up Just
above the aptlc chiam to the level of the venbral medullary
lamina of the thoalamis, “he supraophbic rmuclous forms & sharnly
ciraumsceribad call proup which is adjecent to the optic chlama and
to the bogsinning of tho optic troct on sach slde. The rostral o
remity of the nuclous io seen on the laberal aspect of the optic
chizam, while its caudal extrenity llas close drpinst the mwdind '

aapect of tho optic tract.
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Crlologically, the supracpiie and paraventricoular nuclel

arc similare Tho cells are larpge and closely grouped anong the flbarse
Vacuolations and a pordpheral distribution of the liissl substance with
midtimicloated colls is observed in both E;roups.t It was this observa~
tion wirieh lod Gaupp and Scharrer (1933), Noussy and Mosinser (1934),
o believe that these cells ;nad & secrotory function. Schorrer and:
Goupp sugrested that the supreoptic nuclel have endocolluler capilla-
ries ponetrabing the cell bodies of the muclei. Finloy (1938, 1939),
and Florentin (1934), criticized the opdnion of Scharrcr and Cousp
on the basis that a sscretory activity of & nerve ¢oll is incompati-
blo with the structure and funchtlon of a neurons In 1940, Finley
suggested that the cells of the supraoptic and paraventriculer muclel
are cherorecepbors, sand Yernoy (1947), aseribed osmmwrecsptor functions
to the cells of the supraoptic ared.

| According to the work of Pelay and Vigsig (2953), = cocond
granmlor body, aboub tho size of a mitochondrium, is locoted within.
the cytoplasn. Palay and Wissis further described 2 striated
appearance of the iissl substance in fresh supraoptice ‘nuclei. This
striated apmm'e.née is .«;me to & systen of lanellae or canallcull
present in the suprcoptic muclei end identified in clectronsricrogrephs
of tissuo culture cells of liver and pancrozs by Porter (1952), The
reticulun is portlcularly prominent in the basophll repions of the
sells and consists of strands of canaliewli arranged in parallel
bindles, Palay and Wigsin do not consider the retioulwn, locobed in
the lipsl substance of the suprzoptic mielei as an artefact, bacause

the remainder of tho eoll in which it is foumd appears to be
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in perfect condition. After two howrs of observation, the reti-
cdlun dlsintegrates dito o pale granulzr mass, bofore the miclous
has bogun Lo lose e Ltranslucence. This same structuro called
the "endoplesmic reticulum" by Porter, veries in diamoter from

042 microns to 0,07 microns with a dense wanbrane 0,8 microns in
thiclknesa, The 4ndordasnmic reticulum has not been seen in narve
cells from parbs of the central nafvous system other than the hy—
pothalarms, l"u.rt!*;ez' description of the cellular structure of these
so-called mamno~celiular nuclel will be presented on Pagesg,

Ths nucleous suprachiasmaticus is a compact proup of small
gm:; re ealla lying above the middle of the optic chiasm on each
side of the midline, Antoriorly, it is contimous with the medial
preoptic nucleus, ‘

The antorior hypothalsnic nucxlei_ sre practically shsant in
mzm; thoy are amall cell groups located immediately bohind the ‘
level of the muclous suprachlasmticus at the anterior border of
the tuber cinerounm and lying betwean the periventricular layer of
cells medislly and the medial forebrain tundle luberaliy. Thls group
of nuclei receives fibeis from the nedial forebrain bundle and is
alsgo in rolation with the terminal £ibers of the stria terminnlis,

3 The im“undibtﬂ.ar area, In this zrea the mucleus hypo-
thalamicus ventromedialis and dorsomedialis are locsted, These
cells are an oval extinence of cray mabther in and above the tuber
cinerout lying betuean tho optic chicmm and the rmamedllary bodies,

The miclous hypothalamicus ventromedialis is a donse mass of

"small rounded cells lying close to the third ventiicle medisl of the _
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fornix, caudal to the gsuprooptic and suprachiasmatic cells and wven
tral to the dorsomedial hypothalanic micledl,

The mucleus hyrothalamicus dorsomedislis consinis of round
cells located Immedlately dorsal to the muclous hypothalamicus. Thic
sroup of mueled has alee anntomical connections with the medial foro-
brain undles (Le Gros Clark, 1938).

Lo The muwrpillory ared. '.".;opogmzﬁ*ic:}lly, this aren of the
hyrothalaorme 19 m‘l}. differentiated and consists of a homopgsncous

spherdcal mnsg of cells clrcumscribod by & cepsule of white fibers.

This mzss of small cells is composed of 2 lateral and mediol memille
c'.ry.map. Two el defined tracts, the fornix and the fosiculus
memillothelandcus, ave snasceiated with the mamadllay rroup of nuclod,
In lower mammals a muiclous supramarmilleris is fémxl as a
smell growp of colla covering dorsally the nmediel mareaillery miclsus,
Behind, the supranxr-illary nmucleus appesrs to become continuous with
the Interpeduncular nuclous, which may bo considered ag & caudal
conbinuation of the medisn hypothelamic muclei, (Auer, 1951).
Bottoen the tuber cinerewn and the mamaillary body of the
hysothalamms 1s a eollection of larpe and small colls, the mucleus
hypothalamicus posterior which cceupies the area betwwen the venbro-
medial and dorgo-medinl hypothalamic nuclel, rostrally snd the
mrriliothalanie tract, | caudally. !Medially, thiz collection of cells
Lies adjncent to the evendynma of the lateral wall of the thimd
ventricle, laterally by the formix and dorsally it contimues with

the gray matter of the midbrain teoguentun,

A S e
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Zhe fnabony of the Hypovhyeig The hypophysis of the cat
and other marmals consists of two main divisions, the adenchypoe
PhyDis &nd newOnypoRiysise Lach of Lhove two divisions ig gube

divided into the following anatordesl roglonss

Divisions . Subdivigions
‘ . Pars distalis
Adenobyrophysis Pars tuboralis

Pars intermedisa
Pars narvosa
Hourohypophysis Infundibulor stem
Hedlon eninence
A ddagran of the hypothalamic-hiypoplysoal system 48 ropro-
sontod in Figure 26 |
Caudal to the opbie chiamm in the region of the :i.nfmxlibu—
lar aren, the hypothalazms forms a lorgo swelling which contains an
axtension of the third veniriele. Tilney (1936), labelled this
swolling the medfan aalnence. This structure is attached to the
bose of the hypothalsrms and conbinmues coudally srith tho Infundibue
lar stems The indundibulor sten is a long structure which extends
oblicquely backwnrds and terminates in the pars nervosa. Its ventral
wall is contimuous with the modion exdnence and its dorsal hypothioe
lamg.  As w1l be showm later, all threo parts of the neurchypophy-
sin have the sane histological structure. In cais the thind vontri-
cle oxtonds inte the newral lobe of the hyporhysic.
The adenohypophysis consisto of three parts whiich are more

mwlogically and functionally distinet, The pars tubsralis covers

“the modian einsnce restrally; coudally it surrounds the firsh mort
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of the infundibular stem, while dorsndly it is in contact with
the posterlor hypothalamms, ‘i‘l;zo pars intermodiz d8 & very thin
sheet of well differantiated cella that ¢lensly invests the pars
nervoar, wlthout apparent structural continuity between the pars
intermodia and pars nervosa. The pars distalls is aeparatad fron
the parn intermedia Ly en interglendwlar cleft, In this wark, the
tern hypophyseal stalk or neurohypophysis i1l inciude the malian
eminence, the infundibular stem and the pars norvosa.

idstolory of the Neurohvpophvels The pars nervosa in cats
is swrrounded by a capsule composed of collapgonous cormactive tige

sue fibers. Penstrating the capsule ars hlood vessels, which are

swrounded by £ibers that enter into the interor of the gland,

Within the substance of the nevrohypophysis, as ravealed Ly eresyl-

violet and silver stains, are the follwing structuress

1., Unmyelinated nerve Sibers which aro collocted in denge buxlles
in the modinn exinenceo. iHear the poriphory of the gland, many
ramifications of the axons of the }m:ot’.rwmio-hmn;ﬁxyacal
tracts spread out in o fon-lilw fashion (secc page 8).

2« DBlood vessels. IHemabtoxylin and cosin soctions of tho DOTS Nor-
vosa reveal a rich capillary plesais within the interdor of the
glande Vialocki and King (1936), in their investigations of
tho blood supply of the nars nervosz, found that branchos fronm
the inferior hyvophyneal crteriss enter the czpsile of tho
gland, take an drreguler courss into the intersor of the pars

nervosa, whers they break up into o close meshed plessis of ra=
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thor wide capillariese The blood vageular pattorn of thig 1o~
gion will be discusged in more deball later (sos pazalP,e
Eperdyzxl colls. Those cells line the mrojection of the third
ventricle into the newrohypophysis, including tho modian emie
nence, the Infundibular stem and the contezl cavity of the
DAXS NOYVOSH. - '

Foticulur fibers, According to the worl of Lucy (1932), Diel-
schowaky's staln demuctirates a dense network of reticwlar fi-
bars wiich form the supporting framswork for the nowronhy e py—

sis,

Hast collse Kelm (1910), and Gray (1935), have describod mast

cells vhich are located along the walls of the capdilary plo-
xuse The ¢ells are large with a defin’ie nuclouse The cyloe

plasm contains coarse red franmules and processes sirehch out

“along the capillary network,

Pituicytos, According to Remels (1940), there ave four spo-
cialized glial cells in the nourohypophysiog mticulo-'pi'mith
tes, micropituicytes, Libropdituicytes and adompitxiic;«tes.
Theze glizl colls are classified a2 such, lergely on the basis
of 2 unipolar, bipolsr or mltipolar processes, The processos
may reach 900 mierona in length, althourh they ara only two to
throe microns in thiclmess. These mrocesses are much longer
than processes of plial cells wich are neen in other pewts of

the nsrvous systen. Very fraquently these processes divido di=

chotomously, but more often they give off mmerous shorter brane-
chess The mucleus of tho pituicyte is vory irrogulsr in shape and
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the cytoplusm may conlain nunerous lipodd granuloss In aan,
the gramles may bo pigmented and will roduce silvar direch-

1y, or blacken with the mothods af Blelachownly and Hortegae

Ehis liypothalasd omflynont weeal Tracts In Fige 2, 1t can be

soon thet the median eninence becomsa contimuous with the anberior
wall of the infundimular stam, widle the posterior hyrothelsrms bee
cams continuons w':‘nth the dorsal wmll of the infunditular glom,
Fisher, Ingram, Ranson, and Magoun (1936), in using silver
stalning techniques, found that there are o large mmber of wunmyn-—
linated norve fibers in beth the dorsal and vemtrsl wall of &
infundibulun, Nesmssen (I940), has estimated this mmber to be
100,000, Traced distally, these fibers arc semn to course through-
out the length of the infundibular ston and to spread out and rai-~
{y in the pars nervosa, Proximnlly, those fiders were reported to have
tholr cell bodios in two srens of the hypothazlazus, the auprosptic and the
murdllary regions (soe page L3 |
Fisher, Ingren, fianson, and !Magoun have shown that most of the
fibers, coursing tlrough the ventrel wall of the Infundibulax stom,
arise from the colls of the myraoptic mclsl., Tais group of fibers
has boen naned the supraoptic hypophyseal tract. Fron its collular
origin these fibups anorpe clore to the dorsal and caudal meiaces
of the optic chiuzam, and continue along the Inner side of tho 108~
tral end of the optic trock, turn necially to entor the median cmi-
nonee, through vhich they paes into the vaztral wall of the infupe
dibtular stem, |
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Theae Inventdretors 2lso doseribed a hundle of wrgyeling-
ted norve fibers which cowrso through the dorsal well of the ire
fondilmlsy ston, Those fibses appeur Lo srdse from neurons in the
postordor Nypothalamin, This undle of fiters ha,:: besn desdgnatod
as tho tubero—hymoniracal tracts The tract is not ag heavy oo that
in the ventrel wall of the infundibulur stem and 4ts Pinal axonice
broviehas have nob baon demenstroted lclaa.rly in the pers norroza,

The thiml ﬁber bwvlle, arising from the mraventiieular
melel, scems to contributa only o few fibers to Lho amotholonics
hypophyseal system, Rasmuacen, Fisher, Ingram, and Ranson balieve
thet mny of these fibers mm vontro-laterz1lys te end in relation

Lo the supraopblc meled,

Homaecretiog The oarliest active investigetion concerw
ndng the function of the pars nervosa of the hypophysis wes a dee
wonstration by Oliver snd Schafer (1895), that the blood pressure
of an animal increnses after 3 njection of an estrect from the hy~-
pophysise T4 was later shownm by Howell in 1898 that this efrect

was dus to a2 substzuce from the Pi¥B NSIVOsA as opmoged o & sube

stance from the pars datalis, In 1901, Hagrmus, Schafor and Dale
showed thet exbraste fron the pars nervosa also have an antidiuro-
tic and oxytocic ackion,

Several reviews of the current understanding of the parg
nervosa, ineluding OfConnorts (1947), show that, although rmch
progroga has baen mnde In ihe Piysiology, cheristry and sharmacoe

logy of h}rpoplmea.l hormones, much uncortainty remains regariing
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the ldentifieation of the cells responsible for their synthesis,

The concept that certain hypothalanic nueled may exhibit glandulay
activity wes first advanced by Speidel in 1922, Scharver in 1928

independently proposod a similar theory based on ‘cytological

investigutions of the hypothalarma of Phlo:dnq Collin and Stukinsky

in 1949 observed the same rhenomena and the consensus of all these

woriers is that products of mout glmuiular calls first become visible

as pranules which m, undergo vardous kinds of transformation, and
eventually thoy are dlucharged.

The histological structwre of the pars nervosa did not err
com'-o the earlier workers $o believe that the active principle
whlch could be extracted from it was elaborated within i*b. Horring
(1908), whose name is now applied to the hyaline bodies often seen
in the hypophyseal stalk, held that the posterlor lobs hormone wus
produced by the cells of the pars intermedia, and that it passed back
into the pars nervosa and up the hypophyseal stalk. s interprotae .
tion was accepted by many other workers, and particularly by Harvey
Cushing (1933)s Cushing's belief wes that the posterior. lobe
hormones not only entered the blood atream, but that after making
their way up ths hypophysenl stalk, they pasped through the
epandynal. lining of the third ventricle anl so entered the carebroapi~
nal fluide Gersh in 193‘); stated that the pituicytes of the infundibe
ulun secroted the postorior lobe hormoness Scharrer and Scharrer in
1937, maintained that the supraoptic and paraventricuiar nuclei are
the responsible units that secrcte these hormones. Hone of thase
theories gained credence, because of technical difficultios, until
1949, when Dargman showed that with the Gomord (1939), chrom-
alum-hematoxylin technicque, a stainable msterial could be readily
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demonstrated, in mammals as well as in many othor vartebrates, .

in tho neurohynuphyseal systoms This so-called nauresacretory
material 1o charasteristically aggregutad in cytorlasn of the
supraoptie, the parsventricular colls and the m&ma of thesa
heuronse Since Bargman's original observation, two rrineiple
lrpothesis have been introduced with rospact to the site of

origin of neurosecretion, |

The first hypothesiﬂ vas proposed by Scharver (1936), Palay

(2945), Scharrer and Scharrer (1945), Dargnan (1949}, Ortman (1951,
Hill and Zetler (1951), who have sugrested that the nerve calls of
the h:mot‘mla::ic—!xmphyseal 8ystem secrate the material, then trans-
port the material along their axons to the axm terainal _:;ln the pars
nervosa. This hypothesis wzs further substantiated by 411 n 1951,
who demonstrat.d the accurmilation of Gomorl positive nem'osecwt.,.on
above the severed hypophyseal stall: and observed the dapletion of

the materdal disial to the lipaturo. Yosler and David (195L) s In
their studies of tho chick embryo have found neurcsecretory °m)3ta.n-
€8 appoaring in the nuslei of the supraoptic reglon as Mlj a8
ninoty-seven hours of ineubation and it wan present in the avon after
{ive days of incubation. The substance was found in the infundibe
ulum by the sixth day and increased in concentration in the Infundibe
ulun throughout anbz:mnié life. . l

The second hypothesis was broposed by Palay (1953), and Bodian

{1351). Accordin: to these workers the entire hypothalanic~hypopliy—
seal zystom may play an active part in neurosecretion, Palay has

sinca disearded this theory tut Bodian belleve that the rich
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axon Lerminals in the pars nerross of the oppofsm ardl thedir close
aosoclation with nowroseeretory substance tonds to support thds

The chamdcal nature of the newrosacratory ruterial hos bhoen
epally difficwld 4o determine as has beon tho site of syntheals of
Whls complas: mabterinl. Hovever, 1Y i5 lmown Shat ghainable maberial

()
3

is identifiod with the agriocie, vasoprossor and antifiuretic hormones

LWL

ol tho mus nervo'so, as heg been showm by Hild end Zetlor in 19516
Sosides the investisntions of I ang aetlor, the chamical majure
of newrosscretion has boen actively Lwestigated by Darrnett (1951),
and Slepur (1955), and parbioulerly b the lattor. Dawmoti has
danonstrated, that the Infundibulim oo Lho neurolypeplyrais of normal
rats and cther andmcls conbaing dsudfdde rositive untorial, that
this mterdal can be deploted from the neurohypophysis afber dehydra-
tion of robs and moreowsr that Uil roscoumtioto afber rehlrne-
Licie Sloper and Adiog £ wl, after o very extensive ﬁmstigaﬁion :
ol tha histochenisiry of nourc sreration, published in 19355, Tittlo
coneemtraiion of Lipid op carbolydrate throughout the l;qrpotml&zmic-
nypophyssel syntams Thoir histochamical findin~s indicated that

neurozzeretinn s nok a flycolipo~protein, hub a orobein plch in

cyotine. Sloner sug_-;;rcsi'fed that Yhils sntorial oy roprosent cystdno-

rich osbapeptides which shou rerked axytocic, vasopressor rnd ontidivrebe
ic activity, ]
& hom been shown by Elmen ond Coodman (1937), “nat the ;

nect for wmber conscrvebion wideh oceurs in mysiologlical smbor dow=

zrivation is 2 stimdus Zor the melease of the antidiwretic hormons,
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Ortman (L951), and IM1Y and Zebler (1952), have demonstrated in
robo, dehydratad by wber deprivation, thot the smownt of antidi-
wretie hormone dn the pars nervosa is reduced. This reduction of
hozrpone conbent is manifested by the r«;aaraznai;a:zcxa of Gomord
ositive materiel in the pars norvosss I has likewlse beon shown

by Bedian {(1951), thot subcatansous injoctions of 3-hydromy-2 phonyl-

cinchoninte acld into the opposun for four deys will produce a

-~

oerease In the amount of stainsble newrosccretory materisl in the

nsurcihypoplysis of this andmel, Dodizn sugpested thet the achion

of the sntidiurellc changse ocours by noans of reloass of nowxroe-

3scz‘e%ory subotance from the nowrohypophysice T has boon doonstpote
ed rocontly by Iecvengne and Scharrer (1953), that o ::sdé; galine
solutlion as drinicng fluid for a period of thirtoon days in adult

rabs will produce & corplete deg pletion of newrssecrctory matericl

in the para nervosze If after reaching tids ebaze, tlo anfznls
are oppin given drinkdng waber, e neurosscretory wmutorial TOappears

»

in the pers norvosi in tho perivasouler ares, wiich Vasouon Iopen

£y

Kl

(1942), deseribed as avess whore the Fibers of Lo Kypothalorp-
hyropayss acts Lermdnate, Thesa physiologicsd nethods of
decrnasing the conbent of neurosecrelory maberdsl in the poro
nervost and Lhe Infunddibuluy stalk s therefore ireclly rolated to
the severiby of dehyiration oither by wmter deprivation or ipnper—
tonic coline and aluo Lo the quantitative amowat of anbidiwrotic
arug injeched

In the Inveshicabilons concorni: ng; tha aibte of seerotion m“

tho hormenos of Lhe pars nervosa, the blood vascular mttorn of the

e
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}wpothalauic-émaoph;maal systoam has been mentioned as an anstiQe
nleal 1k betwoon tha hypothalume and the hypoplymise  Popo
and Figlding {1998) were 4ho fivat to oupest o hyoophynonle
portal circuletion, Thay boldenrsd that the Biess flowad Spom
the hypophyaio to the lypotholamus, wislocld and King (1976)
end Wizloald (1938) sugposted that tho blood flov fa from Ahn
zodlan ednence to the pors Uotalis,  Sinee Wolockt nnd King?s
wWorik, thero has bean rmch wicortainty as to the dirvetion of
flevr in this systen of vesaels and nloo about 4he rosaibiliter o0
the portal nrsbex 2oting an & vasewlar st fron the hypotialoe
=us to the antorior snd posterdor hyrephysis, The origingl ob-
gervations of Pona and Flelddnm, that the lew £ blood 45 Mrom
the bypophysis 4o Lhe hypothelamue has boen diccarded afber 4ho
finddnre of Hapris and Groen (1949), snd Barenett and CGreop
(1951)e Those woriess hoye demonstrated by Indin Ink Injecticns
and In eitu preparatione in ratn thot the Clow 10 fvon Lhe modion
cainence, extends into +he hrporhysend, atell ong esllects to
form tha larre portal tmmlm wdhiieh mey bBe obnervod ko flzn out Iy
to the simsoids of 4w pars dichadis. Landmmoor (1917) s TONOT-
ted thot the arterdial blood supnly 4o tho mrg dstalls $o darde

ved from lranches of the Posterior sorunmineling artery, hila
the pars norvosa ie supplied by yonting branchos from the bnoiliap
artery ord amal) bronehes {ron postarios cornnlenting arierr,

The vanous drednaze, fecording to Landawser, 3 from the vaing ople

aving in tho tuber cinorewn esbanding into the mars distalis and

thence flowing into o voin of the para nervonn,
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These Inveotigaiions conce:ning the bleod supply of btha
typathileml e-iymopiysenl Hyoton were Influenced by bthe dlobelics
in tho existeics of any nowrous comnsenion mwerting control over
the hypophyeis. It s therefore ncesssmy to &ansider & hynoe
rhyseal portel shunt whieh In gsome wms rermittod the hrdotnalowus
to aereise control over the anterior lobe of Lhe hypophysis via
the vasculer syston. The hypothesis, vhich has boen advancod
cencerning this eontrol was introduced by Horris (191.8), 1o
balieved that soms unimown "chamwtrensrdtter” is Yilbereted Mroa
the hypothalarms ag o rusult of norvous timlation, and then would
subzequontly enter into the portal. voosels, The "chemptransztthor!
then would pass dowm tho longtitudinal channels or tho hymoniprseal
atalk dntoe the simwpoids of Lhe Pars distalis whore it would Loh 5yt
its Inflaence on the seeretory ¢olls of the pars distolls,

In view of the work of Zuchercam (3954), who saparated the
pars distalis from the ypothalams in fernle forvels é.n«! found no
histolopical change In ths pars distallis, most obsorvers hove alg-
Mosed of the view that the hypophyseal~rortal voing a.re asgontial
for tho activation of Lhe para distalise In any casn, sinee ihe
pors digbziis hos so many veried fSuinclblone s 1L oudd seew himhly
wiliiely ihat there would be 2 sonaate “cherotrangmitior” for
each of these functions,

In view ol the diverzent opindons concarrdang the si-mifte
cance of the hyrothalans in relation (o the pauvohypeitiysis and
the pors dstalis, 2% was thought advivable to formilata tha fole

lowing prollens as the object of investimiion for this works
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An analyole of the anatomlec) sroos of 4hoe hypothalommos whick
may Lo responisible for the cocrabion of the hoimouss or thels
forerunnors of Lhe pws Nervosa in cals,

An investlgziion of the offvebs on neuroscoretion following: a

destrictlve lesion in differest ercas of the Inpothalammin,

A swudy of some physiolopical conditions affacving the site of

origin of the vosbericr lobe hiorone.
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CHAPITR XX
MATERIALS AD :ETons

Tonty-tirce adult eata, and bunn by albine rats vere wsed
for thls sihuly,

Iesions, ith the method oi‘ alactrocoagulation, wers mude
In the homy Lh.‘.l:mn*" of cats with tho lorsley~Clarie stersotorie
inotrment,  With this instiwcwent s One can insert & £ine elschrode

fron any drection through the brain, Accurately placed clochnoe

sl

Iytie lesions can be 50 Inflected ot omy desirad nolnts This
airEratus 13s0ll comsists of a rigid frow which can be Lixed

o e animnlts head by neans of clamps on the oridts and bors

in the etomal audibtory mestus. Tho "ars are praduated Ia

oillinoters so orivnsed dhad Bl ne: e eareder can Lo Lrousil
w2 point over the brain and 4he nwadle nsorbed o & 'prmxie—
torminatod depthe In order to use Lho instinmient, It 15 necess Ntec
to delermine the location of iha point to W renched in.termss of
roctilinear cooviin tess Thase cooriin:ben wore deberained with
the ald of Jasver il Ajrone-laraan'c "Stereotnode Allus of fhe
u”;’“lcﬁ‘ﬁl don of the \,.:Lt" Coordinsdes wore detesmned in ordiaye

o male lsalons dn bhe dorsal, anberdor and Taboral ) nypethalamic
aretse  Tha positlon of the coordinates W aceuirataly caloulated
with referonco 4o 2 fixed anre rolnte In orior tn do this theee

Planes munt bo estzblishods

et

>

s

A ALY Sy micatmeree o
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operative area was sterilized with iodine and the skin opened
by means of a sagittal incision. The temporalis and frontalis
miscles vere rotracted by moans of a homostab. Biiatersl
foramina were made in the parietal bone by use o'ﬁt‘ a small tre-
phine. The needle electrode was inserted to the desired depth,
end the arca cauterized,

At the termination of the operation, the incision was
closed with met&l'clips, and lodine applied to the operative
area. The animels were placed in & warm cage aud post-operative
cere administered until the animals were sacrificed,

- In the period before exsanguination, which varied from
one to seven days, some of the animals were given proventive
therapy with antibiotics. They were fed orally by means of an
oye dropper. The animals were sacrificed after having been ance=
thesized with sodium pentothal. A midline incision wes then
made from the manubrium stermum to the xiphoid process; the anter-
ior rib cage was excised a twenty geuge neodle was insertsd into
loft ventricle. The superior vema cave was removed at the sane
time. Ten animal were then perfused with 100 cc. of isotondc
saline solution followed by 100 cec. of 10% formalin-sublimate
(formalin 1 part, saturated Hg C12 3 parts, Ho 03 to 6 parts)e.
The brain was removed and placed in 10% formalin-sublimste fop
6 weoks, Thi} slices of the brain were embedded in parafin,
Twelve micron ‘;:ézfe nade and stained with the following Gomori=
alum-chrome~-hematooylin phlosine technique.

1. Treat every tenth par@ffin section with Bouin's solution

R e e e e e
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conbaining 3 to 4k pgus. of Chrome alun per 100 cc, at 37 degreos
for A2 to 2, hours,

2¢ Oxldize with the following mixture for 1 %o 2 mimubss: 2ol
golution of KINUL, and 57 solution of HaB0p, 1 part eachs
distiliod water 6 to 8 parts. Hinse,

3¢ Blozch with 1 to 37 solution of sodiwa bisulfite op ozalic
acid, and wach with tap wator.

he Stadn in the following solution for about 20 mimubes or wikil
the bete colls stond out dark blue aginst a much peler backe
grounds

Equal volwses of 15 aqueous hematowylin and 27 chrous alum

o

solutlons wore rmdxsde To esch 100 ce. of Hiis rixture, 2 cce 0f o
5/ K20r207 and 1 ceo of 53 204 are sddeds The mixture is 1ipe
bor L8 hours and 11l keep in the ice box for mony nonths, It

should have a doop opaque, sommiud murplish blue shade and be

filtored bofore using,

Je Diffsrentiate in 0.5 acid-slcohol for aboub ! mimate, and waeh
with tap water for 2 to 3 ninutes, |

bs Sounterstain with 0,575 aquoous solution of vhloxin for 3 mimtes
ard rinsa,

7o Imzerss in o 53 solutlon of Phosphotungstic acid for 1 to 2
mimuteog, |

te Joctions are then washed wuier the tap for 5 ninubes., They
ghould regain their red shads,

9¢ Differentiate in 85 to 95% alcohal. wrbil alpha eslls stond oub

deop rode
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10, Transfer to 95% and absolute alcohols, clear in xylene
and mount in balsam,

Twenty rats were used for special studies of the hypotha=-
lamic nuclei and the pars nervosa of the hypophysis. Ten rats
were placed on a water deprivetion regime for a period of 6 days.
Tho animals were weighed each day of the experiment and one oni-
mal was sacrificed every day commehcing on the first day of the
experiment, The brain was placed in 10% formalin-sublimate for
2 period of 2 wecks. Serial sections, 6 microns in thickness,
were macdc 01 the hypothalams and stained separately with thio-
nin and Gomori's chrome-alum~bhefitoxylin stzin., Observations
of the hypothalamic muclei of both stained and unstained'sec-
tions were carried out with a Zeiss Phase Microscope usi-ng a
brignt field oil irmersion objective,

Ten albino rats were placed on a 1 saline drinking so-
lution for a period of 6 dayse. Daily weights were recorded and one |
animal was sacrificed each day of the experinents The brain and
the detached hypophysis were placed in a 10% formalin-gublimite
solution for a period of 2 weeks. Staining procedure and obser—
vations were ccarried out in the same manner as in the former de=

hydration study,
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CHAPTER IIT

OBSERVATIONS

of the e

Hormnd Animed.  Prontal soctions of the hypothalamic SUDrAOp-
tle aren of a normal cab stained for neurosecrotory materisl
reveal evidonco of blue-black gramiles within the cytoplaem

B s )

of the suprsoptic and paravontriculor muclsi. The concentrom
tion of this so~called Gemori positive substance is equally
dits;:,ributed throughout the cells, with the exesption of the

eren adjacent to the coll mucleus which does not ccn‘c&m‘ the

same conceniration of newrcsecretory gramules. Small gramlos

of nourosecretory material are obsorved in the axems of thoge
cells wiich are localized along the ventral surface of the hy-
pothalazms, especially in the axons of the supraoptic muclole

In the infundibular stall Lhe neurosecretory naterinl, as ro—
presented in Figare 3, is distributed along the fiber trocts ag
2l and larse granuleds. In the infwndibular stalk larpe Goo-
i wositive structures are found; theso structures are coz;:mﬂy
referrod to in the literature as Herring bodies (Herring, 1908),
These structures diffor in size but not in the concentration of
nsurosecrotory matordal. In Figures 3 and L, the pors norvoss of
the normel control animal, o houogeneous mags of material is seen,

vhich is heavily concantrated in the poripheral areas of the gland
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and maslks completoly, with the exception of the blood vessels s
the Yorminal oxong of the hypothalamic-hypophysesl tracts s Pl
tulcytus and other strucbures norraliz observed with Bielschou=
siy’s or hematorylin-cosin stoinse The central srea of Lhe gland
adjacent. to itho contral SLVIVY G088 ol conbedn as much neurose-
crvuory nalordal as Uie peripheral area, In the canbral area one
may obaserve HNerring bodies with t!ﬁe same structwral appearonce and
SLde As those obéezved in the infundibular stzll, Thore is no
wierosconic evidence to indicate that nsurcsecretory materizl is

located in oither the pors intermedia or pars distalis,

Phase Contrast Studies of Neurosecretory Material in the

Supraovtic Huclei of Rats The preseice of neurosecrstory material

as rojrealed with Gomorits chrone-alzm—hgmzttmvlin stain is concis-
tent with the conclusion of Smith (1951) s that these granules are
mwinute, viscous, coacervate particles, and mry therefore be con-
cidered to reflect the thysiological state of the sceretory proe
cess of the nerve cells,

In order to study these gramides in grecter detail, the pha~
$e contrast microscope was employsd, Thic type of iustrument repre—
sonts & method of sbservesion whieh 1uilioe whe finesy struchures
vieiblc by substentially increasing the controst by opiical nisunse
Furthermore, the ypluice contrast LLerensons nroviles f. lmmge witich
is cqual in sharpness ond clezrnens o those dalen iu Lic origat

Tielde It reduces likewisc the neeessity to cmploy staiied epas-

‘rations ith the concomitsnt danger of oliering and lamaging the

TN
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Pige 3¢ Pers nervosn, nars distalis, pars intermedlz,
pars tuboralis, moddon @n@nce and Infundibular gten of normnl
eontrol cnimel, Newrosecrctory muterisl is oboarved in 4he oo
dan eminence, Infundibulor sten and pors nervosa. The pars in-
termedis enclosos the pars norvesa,  Howrosecrstory metericl is

oqually distributed in Lhe glanduler substancs, X5
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fige Le TPrys nervoss and pars dnveraedia of & nopwd
control animal stained with Gomorils chirone~-alun-hametaonylin-
phloxine stain, and denonsirating evidence oi neurvsecrebory
material in the peripnerel sres of Lhe glond, Light sreas i
thin the gland are blood vessels. HNote the hoavy concentraticn

of material adjacent to the vars intermediaz. IIT6
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structures to be examined,

Phase Counprast Avpearasce of icivinl Suprocvtie Mucler

The supreoptic nuclei are casily distinguisned because of thoip
large sizo and tho gramularity of tue cytoplasm, ‘the wmronulor
bodies cre dispersed throughout the cytoplosm, cspecinlly nenr

the cell membrane of the neuron as shown in Figures & and 6

-

The granuler bodios ave bhs secrebory olancnts oconse they do
not appear in the muclel of the corsbral or cerchallir cobes
ana they resemble the granvles fowsd in the neursaytophyais of
ma:;y other veritebrate animals including rats and cabs used in
this study. Tihe granules 2ppenr to be rownd and approzinately
of equal size. The nucleus of the cells appears ortically ho-
mogensous, except for a small tenglcd mass of materisl within
the nucleus which is ideniified as tie nucleclus. Occasicnal~
1y, cells are seen wiich are multinucleated and wiich comtain

vacuoles. In whe asons ol supreogbic cells » the granuies vory
in size and scam to e mmch similer in the distal portion of

the axone The paravontricul.r ruelel consish of mmaller cells

wiich do noi- contain granules of coopurabl: size 25 LL..56 OS3or—

———— g AN e

ved in the suprecpoic nucloie
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Fig. Ge dvpracpbhic nuclens of o norsal rab stalfined with
Gomorils chromp-alun-hematoxylin-phloxine methods Ths ucurvsccre-

tory graawies are locelized in Lhe rewipheral ares nesr Lie cell

menbrence. The oytoplasm nezr the micleus of the nerve celis does

not uvontain e haoavy concsatration of mnterial. Fote Lhe nmicleoll

within bthe mcleus of the ¢ell ody. X /00
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Thionin staing of Ber:!_.al sections of the rat hypothalamus
demonstrate granular Nissl bodies near the cell menbrane., The
meled of these colls have different shapes and ere usually locate
ed near the central area of the cell, Adjacent to the miclei 1s
4 clear area which is believed to represent the location of the
Golgl apparatus. . Except for the shape, no significant structural
difference was observad between t.he supraoptic miclei of rats and
adult catse '

s
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EOSUSENTAL OBGLTAYIONS

Silabeml Losionn of the Supmeaoptic Mueled BDight sdult

cats were used for the cauterdzation of the supraoptie region,
The following descripbtion explain in detadl the mstoparative
Tindings in two 5:’: these andmals,

The lesion in animal 1~y Figures 7 and 8,(Table 1),
extended from tho supraoptic arca rostrally, 4o the infundibular
area caudaliy. The anterior extent of the leajon dostroyed biw
latorally, a portlon of the supravptic miclol, the anse lambicu-
lorig, latersl hypothalomms, the fornix and touched tho opbi
chlaonnie

Hlcroscopic exandnation of the neurohypophysis of this
animal reveals 2 mejor decreage in tho ampunt of stainable nou-
rosecretory material in the poars nervosn, This decresse in gra~
mxlation is illusbrated in Flpwe $¢  The reduction in granlae
tion has ocowrred lurpely in tho arens adjacent to the central -
cavity of the PArs nervesa, and to & lesser exbent inxtiw rori-
pheral arens. Thers is & corresponding decreass of wUrosecio-
tory meterial In the infundilular stalls and tho suprooptic nu-
clel adjacent to the lesion. In the hypothalamic area of no=
crasizs the supreoptic colls have undergone karyolysis with dioe
appearance of neuroscerotory gramules in the cyboplasn. The roe
maining colls of the supraoptic muclel which are not directly

Involved in the lesion apnear normal in gize and the cytoplagnm
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Fize 8e Dliaterzl lesions in the suprcoptic sres of anie
ml I-ie Undestroyed stained suproopsic colls are noted bilutow
xully adove the optic tracis. The lesion hes destroyed & major
rortion of theso cells, ospecially in the right supraoptlic ared.
The peraventricular cells are observed in the midline Iocalized
en both sides of the thimd vontricle. X2
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sonbral and the veriphera) oroos

of the slund, Hervine o
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v are obrerved in the glandul-» subse

fance naor the sent conity of the thind ventricle, X58
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of those calls conbain & full compliment of Gomori positive
materiad. Herring bodiss are a;:mn in the pars nervoss and in
the distal portion of the infunditml:ir stalle Thoese SEPUC-
tures are locatod in the peripheral areas of the ‘gland ut are
bottor oboorved when there 1z o denlotion of neurcsecretory
raterial near the teminel eawns of the hypothalanic-hyrophyessl
tractse Dodlan (1951), stated that Herring bodies are storage
gtructures for ncfufoaowetozy materisls It is obaerved thut
thare is 2 reduction in the amownt of newrosecrctory material
in these structures when comprred with the control section,
thus confimming the findings of Dodicn dio studied theoe struo—

tures in the opposume In ordler to further identify the possible

chendeal nature of Herring bodies, serial sections of the neuro—
Iypophyeis of three differont animals were made and stained for
glycogen by the Schiff method. mcrcscopic axanination of the
nouwrohypophysis of these animels, and especially the pars
nervosa rovealed no evidence that the Herring bedies apre Schiff
pooitiva,

Andral 2-A in this serics damonstrated o bilsteral lo-
sion extending from the supraoptic arsa to the infundibulsr sren

caudally, Figures 10 and 11 reiresent frontal soctlons samevho

primaeily i the antcrio;lateral hyrothalamus, Jone of the

supraoptic colls alongz the optic chizsm hizve been destroyed conpletoly,
while a portion of the right sumreoptic group is still intache

There is no imvolvement, of the paraventricular group of nuclol, nor

of the structures which are adjacent to the Luteral wll of the thivd _
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ventricle,

Histological exmnine.i:ion' of the hypothalamie-hypophy-
scol gystem of this andrmal ao showm in Figure 12 of the Pars nsi-
vosa and the infundibuler stalk, revesls a significant reduction
in the amount of neurosceretory matoriale

The axons of the supraoptic miclei obsorved near the floor
of the third ventricle show amsll beads of granular Gomori positi-
ve materisl. The amount of neurosecretory material in those nxons
is ruch lesas than those obsorved in a normel enimel. There is a
similar reduction of nsurosceretory material in the supraoptic nu-
clol of the cells involved in the cauterized specimens, The in-

- fundibular stalk reveals a marked reduction of newrogecretory no-
torial as woll as in the Herring bodies in this region. Serial
sections of the pars nervosa roveal an equal reduction of neouro~
secrotory matorial throughout the perip&mrﬁl and central portions
of the gland. The gland is exctremely vascular and one can obsere
ve pituicytes and fiber trzcts vhich arc not seen in the control

animal dus to the heavy concentration of newresecretory material. |

The parenchymal cells of tho newrohypophysis and the pars
intermedia show mo evidence of any sigmificont change in histolo-
ziced structure, not do the blood simmwases of the pars distalis ro-
veal neurcsecretory mterial within the limen,

Bilateral lesions of the Paraventrieular Hueleid Frontal
sections of the supraoptic area of Lhe hypothalamis stained with

Gonordits chrone alun-heratoxylin stain, show a small group of pa-
reventricular nuclei near the third ventricle positive for neurow
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Fige e A bilateral lesion in the supraopiic avea of
animal 2-A, The paraventricular nuelod are not destroyed and
are Jocated above the fornix near the thind veniricle. The sco-

tion is caudal to tho optic chizsm and a fow supreoptic calls

" swidceh have not beon das’crbyed are localized near the floor of

the third ventricls. X5



Fige 12, Pars nerwsa of animml 2-A. HNote the roduction
in nouresecretory wbarial in bhc.: neErs nervoste xcopt for loche
Lized arwas the periphery of the pgland is well depletsd of mato-
rizl, The cemtral cavity is not observed in this soction, A cor—
rosporeling decreace in Gomord positive substance is observed in

tho infmdibmlor sten leading to the glamiulaer portion of the nou=

rohypophysise X15
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gecretory materdal. As mentionod carlier in this work (page 13), it
is questionable whether oy not 21l the axons of these cells eschend

that axons of the paraventricular nuclei terminate around the cell
vodies of the supraoptic mucled. Ragmiesen (1S40), has found thot
tor stalk resection, the paraventriculor nuclei of eats show a i
slight atrophys It is estimated by Ragmassen that twenty per-cent
of the cells diaaﬁpoa.r in monkeys and posaibly a grecter atrophy

of the paraventricular nuclei in man after stalk resecticie

Since these cells from all normal cytologzical appearances
secréte Gomori positive material, a bilateral lesion wns mede in
this area to destroy these nuclei without involvement of t_.‘hs su~=
prooptic group. The lesion in animal 1-B exbtended fron ﬁhe Ut
optic area to the infimdibular area caudally, destroying the pa-

raventricular cslls, the formix and the anterior commissure, The
axtent of necrosis wms well eircumscribed in that the supraoptic , :
miclol were isolated from the main ares of the lesion.
Exanination of seriad sections of the supraoptic arca ro- ]
vealed no evidence -that the axons of the paraventricular nucled
contain nsurosecretory material. Grenular structures were only 1
ovident in the perikarya of these cells. i
The pars nervosz, as observed in Figure 14, demonstra-
tes a decrease in nourosecretory materiel in the peripheral ang
central sreas of the gland, The infundibular stall likewise con—
tained 2 decrezsed concentratlion of positive materisl. Thore is

mw cytologlical evidence to indicate a change in the amount of cy-

[N
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Fipe 1he Pary morvosa of andml 1-B, There iz = decree-
so in nourocecretinn in the peripheral arcas of the pland. Note
the mobiligation of neuroscerotory meterial arosund the blood ves~
nels and the Horring bodies in the arca of major depletion of

Comord. positivo motorial, X58
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sepies L wiileh the lesion wes made in the sumraoptic aren of
the hypothalarme. The o of necrosis extonded rosteally from

the swpraeptic cron to the Infwdibulum eaudnllr, The left

group of supraoniic cells wore destroyad, as waell os the lobowol
Ippothalamme and o portion of the fomixe The paraventricwlor
raclod are Iabact hiliterally end there is no histological ove—
ZGonce to iudicabo lint the moraventriculsr and the mupracptic
macled not Involved in il lesion have an lnerensed or decrensed
conLent of newroesseretory raberial within the t;ytopiam.

is shown in Fizure 17, of the pars nervosa of animel 1-G,

MV

there Io 2 refuction in ihe concentiation of hewrosccrabory mileaw

&, Lo e e Kt v ot e . [ P o e
12l In Ghe centrzd wid reriphoscl sroag of the Jands. Th: sgual

reductlon of neureseerebory moboricl mles the Herrdny boliss move

N

visiblo ghroughout tho glerd, The concentrabtion of n sib et kel s wig
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show the sz awount of reduction of neurosserotory material
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2g an animal with o hilateral lesion of the supraoptic
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Fige 16e Unilatersl lesion in animal 1«0, The lesion
actterdis from the supraoptic arez, rostrally, to the infundibue
lor arca, coudally. The loft supraopiic group of cells wore
destroyed completelys Tho risnt supraoptic muclei arc loealie
god above the optic tract, X12
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Figge 7o Pars norvosa of anlnd 1-C. Thare is o do-
crease in reurvsecrstory mutesicl thwoughout the periphersl and
central areas of the glande IThe lurge, dark stained bodios od-

Jacent, Lo tite ceniral cavity, are Herring bodics, X15
s
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nucled,

The three remadning animals used in this experimental
series hed discrete lesions in the supreoptic aron. listologl-
cal exarmdnation of the neuwrohypophysis of these animals reves—
led evidence of a reduction in neurosecretory materisl. {Table
3), comparible to the mdu&ion observed in animal 1-C,

Bilateral Losions of the Mamvdllary Ares Fisher, Ine
gram, Ranson and Magoun (1938), deseribe 2 tuberohypophyseal
troct extending from the posterlor hypothalamic area to the dor—
52l region of the pars nervosa. According to Rasmussen (1940),
this tract may arise from the posterior end of the supreoptic
nicled, Smith (1951), hes reported in his findings thet the
W@@\@,@@@_@@%@. A further search of the
Literature revealed no evidence of the posterior hypothalamic
nucled conbributing to the nourosecretion in the nourohypophy-

glse.

In order to azscertain vhether the axong of the dorssl

hypothalamic nourons have neurcsecretory connections with the neu-

vzl lobe of the hypophyals, bilaterzl lesions were made in the mome-

millary area of four adult catse. (Table 4).

In animal 1-D (Pigures 18 and 19}, the lasion extended
from the infundibular area to the marmillary bodies caudally,
The principel structures eauterized include the median forebrain
bundle, fornix, memmillo-thalamlc tracts and the mamnillery bow
dics,
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Figus 20 represents the pars nervosa of this anlmale It
is obwerved, when comparing the concentrabion of neurescerolory
material In the pars nervosa of this anloal sAth the control animnl,
that a slight reduction in nourosccratory meterial has occwrred in
the axperinental animal,

‘hen compared with the conbtrol zeetlons » Lhere ds no change
in the soncentration of neurosscretory material in the infundilulor
stall, not in tht;: supracptic mielzle The periphery of ths gland
dononstirates & heivy concentration of material oquelly distributed
tiroughout the arcae

| The resulis obluined in antmal 5-A rovesl no pogitive
evidence that the marmillary muclel or othor mucled of the mwrille-
ary arca provides ncurosocretory material to the hypothalamic-typo-
physeal oystams. Ater Mistological emmmin:tion of the colls thab
are located in this region, no nowresccrctory mamiles were observe
6l wdihin the cytoplaca of the memmillcry muclei, ' . I

Losions woro aluo performed in the same regcion in throe
additioncl onimela,  The post operative findings Indinated no
significant reduction of nourosecretory material in the infundib-
ular stallt or the purs nervose and a1l observations wmre sirilop

to thoso deseribed for animnl 1-D.

atoral Lesions of the Letoral lympotholemms Aratos
ically, these lesions wers :tde Lilatorally eithor in the su—

ravpeic, infundibuloee or mamatllary aross lateral to the for-
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Flze 19« Bilateral losfion of the namdillary and lite—

el hypothalmnie areas in aningl 10D, The adith Tesion involvas

~

a portion ol the medial and lnteral rommtllars croun of mucleoie
The left lesion hos destroyed only a vortfon of the left late-

ral marsdllary groups X5
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Figze 20. Pars nervosa, pars.distalis and pars irtcrme-

dia of animxd 1-D. A smzll decreasc in nsurosecrebory material

v, L3

is obsorved in the prs norvesa, especially in the ares adjize-

cent to ithe cemsrul cavitye. XLZ
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55,
nix and medinl to the internal capsule.

In animal 1-8 {Figures 21 and 22, Table 5), the lesion
astended roatrally from the Infundibwinr to the mammillery aren
cadelly, The prineipal structuros couterized by this bilaceral
leslon included the medisn forebrain bundle, the mavmillo-thelo-
mie tracts nd A pordilon of the right lateral mamuillary nucleie
The remninin: r:mﬁil}g ~ mcleal 2nd the muiclai of tho supreortic
arel wore not Involwvoed in this leoslone

The concentration of neurosecretory material in the nou-
rohypornhraia of this animel (ns showm in Fisure 23), wos slirgrte
1y reduced in the plandular area adjocent to the cantral cavityve
The supreoptic nueclei presented no evidence of reduction in the
anomt of Gomori nositive matericl in the cyitoplasn of these
colls,

In order to commare the effecta of » lateral hypothaine-
mic leaion not involving the destruction of the supraontic nu-
clal, with the effcchts produced b & lesion in the lateral. hy-
pothalorms destroying the sunraoptic nuclei wnilaterally, lo-
sicns were mile in the following aress of aninal 2-E: -'A left
lesion ertending from the Infimdibudar ares rostrally, to the
candal evtent of the left marmdllary area, destroyed the left
lateral mrrruillarr nmuclel, the nedian forebrain bundle and she

mormilo~thalamde trnct, In the ricsht hypothalamus of this some

animal 2 srll, well elreumseribed lesion wma cade in the sumo—
optic aren destrovinm the risht eroun of surraontie nucledi,

Flmwre 27, {llustrating Lthe pars nervosa of this animal

P
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Fige 22, Dilateral lesion of the lateral hwpothalermag,
The supreoptic, the paraventriculor and the mmerdllary nuclel

wers not destroyed by this leosione X5
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demonstintsd & wmajour rwuci,mn In the concentration of nource
secretory malerdal. The Gomord positive materlal is concentra-—
Lol dn mandl dsolated accumulabtions while the ramaining glandu~
lar aress are free of neurosscretory material, The infundibulor
sballe of thde andwal likswise dumonstrates 8 merked reduction of
nourosceratione Whe results obtained with thase latier two anie
aals aud biw post operablvi ;‘.mu.“,g wfher oclectrolytic losgions

*

G& the supesopble and mamaillery nucled indicato chut tioe supra~

e —

Goumori pusitive naberisd of the pars nervosae




/ f
/0

7~

Fig. 2,




6l.

//
o 7 .
] /7//////¢////, ///////
Y
7/ /
y ///////{’///.
-

,//////// ////
- ‘ 7, 9
7/ 7y / ////

MR S




s

R,
AP LA

AT

755
RS

T 2 T BB

Sy A

62,

e e e — e i

Pipe 2be Uulz"mj. logion of the rigubd warraopiic area
JHY iLo! M

in anfnal 2-5, Thiu J.L,.si.u;z LAl desteoyoed & major porblion ol by

LN vy e e . M T N R Y SO B
l*ls’;}lu SUGODUAC musiel, T Zelb dosion Welinid 2308 Lha i

33 Tge% . Sy e - carves o2 . Ve T o
QAGRLLET LGy o N M N L) o U wuiillour avued as GLOWRT L2)

3t g Ter vy T svsrs T aeme ok T TEECCIPN. ,
~Je AATT LE N0 AVOAVQLGLL L8 LIS L8l &apraopile Hlleeady o

tha nadn area of necrosis Is In the lotersl hypothslintice pas




TSRy

: 63

Flze 27e Pars nosvona

dove lhe reductlion

R

L4 .
AT At e
I nouroscovetoen

~. t - 3 o A Ly
oY nepns oy e Qi e 3

R TR o T LT I TPIL, S
PUANIGON Ll Lubagn o

this animal, X114




EXPERDVETAL DATA

I

RS RTINS } AT LR N\

BIIJA:L'} :'RJ'LIJ l‘ﬁ.b{) FACR ISR Gy )

SUPRACPTIC HNUCLETL




Cat l-A - Horsley-Clarke Sterctaxic Coordinatess:
FProntal 1305 - 1.105
Loteral 3.0

Horizontal 2,5 = 5.5

- Pogt Operative Period: Two days,

— Post Operative Fimlings: Animal npotoble
to consue liquids, Weak extension and
flexion in extremities. Left pupillary
reflex abolished.

~ Porfuasion: No.

~ localization of Lesion: Supraoptic area bi-
laterally. No involvement of paraventricu-
lar, but major destruction of supreopiic
nucled. i

- Concentration of leurosecretory materisl in
the Infundibular stalk: Marked reduction.

- Concontration of Heurosecrstory material in the

Pars Hervosa: Maried reduction,
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Cat 2«4 ' = Horasloy-Clarke Sterotaxie Coordinatens
Frontel 1340 - 1.0
Iateral b

Hordzontal =5« &

- Post Oporative Periodr Throe days.

- Pout Operative Findings: Ueak ectension and
fexion reflexes; rexction of pupil to
light normel.

~ Perfusion: 50 cc of Galine, 100 oc of 100 Forma~
lin - Sublimate

~ localization of Lesion: Supraoptic area bilatow
raliy. HMajor arca of neerosis rostrally to the
tubor cinerews, Paraventricular mueclei intacte
¥ajor destruction of supraoptic mucloie

- Concontration of Nowrosscretory materisl in the Ine
fundibular stalls  Very mavked roduction,

=~ Concentration of Newrvsecretory moterisl in the
Pars Hervosss Marked reduciion.

- Samarkst Ho evidence of involvarent of adanohypo~-

Physic. Paronchymel cells appear horrnle
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Cat 3-A ‘ ~ Horsley-Clarke Sterotaxic Coordinateos:
Frontal 13,5 - 13,0
ILateral 360
Horizontal =245 ~ 6,0

~ Post Operative Periocd: Ten days.

- Post Operative Findings: Left pupillary light re-
flex sbolished. Dirdnished flescion and extension
reflexes, .

- Perfusion: lNo.

- Localization of Lesion: Right supraoptic area tfith
destruction of supraoptic nuclei and optic chinem,
No involvement of left supraoptic nuclei or parae-
ventricular miclei.

-~ Concentratlion of Heurosecretory materizl in the Inw
fundibular Stalk: Slight decrsasa.

~ Concentration of Nourosecretory material in the Pars

liervesa: Slipght decreasee




Cab L=A ' ~ Horsley-Clarke Sterobtaxic Coordinatoss
Frontal 13,0 - 10.0
Lateral 4.0
Hordzontal 4,0 « 6.5

-~ Post Operative Poriods One day,

~ Post Operative Findings: Pupillary roflex normsl.
Very.weak extension and flexdon reflexes in the
extremitvies, Supportative therapy given.

- Pelfusion: Yo,

- Localization of lesiont Rostrally in the supro-
optic area there is necrosis of the right. supra=- .
opbic miclei only. Fuwther caudally in this sa-
ne area there is bilateral destruction of the su~
pracptic and paraventricular nucléi., Thers is mo
apparent involvezent of memaillary bodies.

- Concentration of Neurosecretory material in the In-
fundibulay stalk: In the distal portion of the
stalk there is o marked reduction in neurvsecrcoe
tory material and a2 decrease in staining reaction
of the Herring hodies, "

- Concentration of leurcsecretory mater*.'.al in the Pars
Hervosa: There is & major decrease of material in
the peripheral area of the gland., Gomori positive
material is localized around the blood canillarics,
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Cat 5-A : = Horsley~Clarke Sterotaxic Coordinatest
Frontal 12,5 = 10,0
Lateral 3e5
Horizontal =2.5 - 5,0
- Post Operative Period: Fourteon days.
~ Post. Operative Findings: Two days aftor the Uperf~
tion tho animal was able to walk, but with impade
red ﬁoment of the »ight front extremity, Ros-
piratory rate and pupillery reflaxes normnl, See
cond Operation perforwed twelve days after the
first operation, The post operative condition
two days after the sacond operation was very poor,
Extremity roflexos diminished, but pupillary ro-
flex normnl,
= Perfusion: 100 cc of saline and 100 cc of 103 formalin-
sublinate,
= Localization of Lesion: There is a woll circumscri-
bed bilateral lesion in the supraoptic ares of the
hypothalarmis. This lesion doas not involve deg-
truction of the supraoptic nor the parayentricular
-:-mclsi. Caudally, the bilatoral leosion extends to
the infindibular ares in tho lateral hypothalamz,
‘There is destruction on the left side of the fornix
and medlan forebrain bundle, and a portion of tho
intornel capsule.
- Concentration of flourosecrotory meterial in the Infim-
dibulnr Stallk: HNo decrease,
~ Concentration of Neurosecretory matorial in the Pars

Nervosa: No docroase,
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- HoreleyClarke Sterotaxie Coordinates:

Frontal. 13.5 = 11,0
Lateral. | =3,0
lorizontal =2,0 - 6,0

~ Post Operative Period: Fowr days,

« Post Operative Findings: l\.nima:!. very lothargle with
rigidity of the muscles of oxtension ir hind extro-
ity Thare is diminished flexion reflexes in all

' axtrenities, and no left pupillary rafles,

- Perfusion: 100 cc of salina, 100 cc of 103 formalin-
sublimnte

- localization of Lesion: [Rostrally, & woll circumscri=-
bed lesion involves a wnilatoral desttruction of the
right supreoptic muclei and the optic chiasm in the
supraoptic area. The paraventricular and the left
supraoptic muclei are intacte Near the anterior
portion of the infundibular area a bileternl lesion
is observed in the hypothalamus, irmolving destrug-
tion of the mucleus periveniricularis and the formix,

- Concentration of leurosecretory ma.wrial in the Infun-
di‘éﬁlar Stalk: Slight decreaczs,

~ Goncentration of Neurosecretory materizl in the Pars

Hervosat There is no evidence of decrease in nou-
rosecretory moterdal in the periphery, but a slight
decrease in the arca near the central cavity of tho

gland,
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Cat T=i : - Horpley-Clarie Stercitaxdc Coordinetosn:
Frontal 13.5 to 12,5
Lateral . LeS
Hordzontal =i  to «5

- Post Operabive Perlod: Six daya.

- Pout, Operabive Findings: AILLv.s.l lethorgzle and not
ablo to ugse extramities for the first three days
aiver £he operations Four days after the opera-
tion the animal was able to walk and thore was diw
lztotion of the right pupil.

-~ Parfusion: 100 cc of 107 formalin-sublimato.

~ localization of Lesion: The leelon is located primte
»ily in the rostrel. oxtont of the surreoptic area.
There is unilateral destruction of the right para-
ventricular and supraopilic nuclei. A losion is no-

Lted In the left supracptic aree bub the pareven-
tricder and the supraophtic nuclei sro not involved,

~ Concentration of leurosecrotory mﬁerﬁz&. in the Infun-
dibulay Stallk: No evidence of any sisnificant ro-
tuction, |

- Concentration of Heuroseeretory moterial in the Pars
Hervosa: There i3 a slight reduction in nourose-

cration,
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= Horgley-Clerke Sterotasic Coordinateocs
Frontal 12,0 to 12,0
Leteral . 3-5
forizontal -L.,0 to ~5,0
~ Post Operetive Porlods Two dogs
~ Post Oporative Findingss Dim:f.nished cibension and
flexion reflexes in exvremities. Animal lethare
zic hut able to consuae liquids, Pupillory ro-
flex normal. in both eyes.
~ Perfusion: 100 cc of saline, 100 cc of 108 formae
lin-sublinate,
- Localization of lesiont There is a bilateral, well

circumsceribed lesion locoted

g

1 the supraoptic a-
rea involving destriction of = na jor portion of the
surraoptic nuclai, The porzventricular muecloi, and
the fornix are intact. This lesion does not exctent
muech further than the cowdal portion of the asupra-
optic area, |

~ Concentration of Neurvsecretion in the Infunddtlar
Steller Morked reduction. |

- Concéﬁtration of liewrosecrotion in the Pers Nervosa:
Marired reductions Heuroseeretory moterial that is
present appears to be mobilized around blood capil-

laries .
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PARAVENTRICULAR NUCLEI




Cat 1-B

Th
= Horsley—Clarke Sherotaxic Coordinatogs
Frontal 13.0 to 21,5
Lateral . 1.0
Hordnontal -3,.5
= Tost Oneretive Pariods Four dars,
Poot Orerntldve Tindinag:s  Antnal Letharstie Wt
e Lo conswie linids, Puniliney, exten—
plald :mr.?‘ Raxor reflemwe of exiremitlios normal, |
- Porfusion: Yo nerfusion,
- Localimation o Lesions Jurrtoptic arss bilate
relly with no involvoment of the supraoptic nu-
cled,

——

. T, -3 3o e Y - -
- Coneentration of Rewroscoresion in the Infundibye-

h ] b B TN LS L -
Lo Shallkr Moderate dacrease,

253 - late

= Concentration »f Feurosocotion In the Parg Hervosas

Moderate raduction,




TABIE THUF
EXPERTNEITAL DATA
OF

BILATLRAL LESTONS GF B

SUPRAOPTIC MUCLET




76

- Horsley-Clarie Steroiowic Coordinotans
Jrrontal 12.6 te 12,0
Lateral - 3.5

~ Post Oporative Pordiod: Three days

~ Post Cperative Findings: The exbremitics were
not paralyzede The right pupillary reflex was
diminished, Animal very lethargic ond not abls

to take food without the employment of a eyo

= Perfusion: 100 cc of saline and 100 ce of 103
formal fn-subiirute,

-~

- Localizalion of Loesions

3

2 lesion exbended uni-
iabterally in the left hypothelamus.fron the su-

preoplic area rostrally, Lo the infundivular

= Concentrztion of Neurosccretory material in the Tn-
fundibador Shalks 213 :hé decr:sase.

~ Concentration of Neurosecrstory material in the Parg
Nervosa: A decrease in neurosecretory neterisl ig
mc;m evident in the pars nervosa than in the infun-

dibular sballs,




" ~ *T N e '1. Ot gyt mand o B
C=t 20 = aergaey-Slarle Mierobanis Sosrliritan:
™ ade M [~ o4 I d
Fromal a5 L .,

Lataral - Euh
Horizontadl  =2.9 Lo =h.5
= Pout Cporetive Pericd: Six dagze
= Pouv Cperebive TFindinpo: Andmal very lethurgic,
: Twe dn .,.a alter Lhe opsration there wais slizht
“ mevoteny of the extremitivs and constrichion of

vhe pupil to Ligih. Five days poat oporativo-

-

1y, She animn o aide to walk, bub world not
consune food oxcept liquide,

= Yerlaglont 100 cc of saline, 130 ce of L i Lore
nalin-cublimabo,

=~ Loczlizabion ¢f Losiont Rost rally, the Lesion ex-
tended dnte The anteriox regiv ol tho supraop-

ic arcus The fornix and pereventyiculies nuclel

vers dostroyed bilaterally, and wrllatorslly the

suprweptic mizlel on the right side, Dor x,'

the lesion extended into the :.n&rdi War area e
th necroais bilaterally of tle lateral hypothala-
tus and chiefly the muelous ventralis medinlis,

= Concantration of Newroseer: story material in the In-
fNmdibular Stelk: KHoderate reduction,

-~ Concentration of Heurogsecretory materisl in the Parg
Nervosa: Hoderate decrease with a concentration of
neurosecrotory naterdial around the blood capilla-

ries._
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Cab 20 ' - tiorsloy=Ulorke Sterotisdic Cooidbubogs
Frontal 12,5 to 11.5
Laborel beb

Horioonted <1 to =4,.5

- Fost Onerative I‘criod: Three wiyce

= Fout Cperative Findingss Pupillary rellex nopmal,

a}:.;cm and extenslon refloses of oxtociisies

peesoitt, Lub. very wuak.

= Perfusion: 10 cc of maline, 100 cc of 304 foimae
S subi TG,

- Loculinotion of Lesion: lrea of necros.is involved
the dorsal roplion of the susraoPitle and bhe anbge
wior raglon of the infundibulor area. The lesion

~owell clvcwicerived ang Lovelves - omly the dese

-

venetion of the ol SUPTLORLie nuclel,

Y

LN 4

= Coucontration of ilg Qurosecretory materdal in tho Ine-
lwallindoere Stalis Bo sserebion availzlie for mi-
crescopic ubu

- Councentration of Lewrosocrstory waverisl in ihe fors
dorvoen: Slight decreasc of nemﬁsecretory matee—
rial when compared with contiel socticna.

- lemavks:  Histological appearance of pars digtalis
was norrel.  Ho neurosecrotory substonce obgere

ved in areas other than the 1ars nervosie
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Cat 1~D a =~ Horaley~Clarke Sterotasic Coordinatess
Frontol 25 to 11,0
Lateral 2.0
liordgontal 3.5 to ~5.5

~ Post Oporative Period: Three days.

- Post Operative Findings: Plexion and extansion
raﬂ@:es normale Animal lothargic bt able to
consume liguids.

. =~ Parfusion: 100 cc of saline, 100 ce of 107 forma
lin-sublizmnte.

- Localization of Lesion: Rostrally from the infune
dibular ares to the monmillary ares caudslly,
Destruction of the median forebrain bundle and
the meorillothelamic tract bilzterédly, Pare
tial necrosis of the lateral and mediel marsdl-
lary mclel,.

~ Concentration of Newosscretory matorisl in the In-
fudibular Stallk: Fo major reduction.

- Concentration of Heuroscerotory naterial in the Pars

iorvosal o major reduction.




Cal: 2~

Pyes " oo e ™ N P e weys
- Dooalop-Cliate Stereiisie Coors
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Fronnal 10.Q 4o 92,0
Lasounls 20

Homlnunhal  =2,0 %o-6,0

Tosl Opernilve Tewiods Two doyz,

Toul, Upurniive Tl 8L lur to Crt

Nl
= Perfusion: 107 oo of ealing, 100 cc of 12° for—

mailin-cublliohe,.

- Localluntion of lesicn: The lesion prinnally i
veivid bllolorallyy the naordllior area sdih doge

g . R oo PR
Lruchion of bhe nodial and
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o2 ory -
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Cat 3D ' - Horslep-Clorke Sterotaxde Coordinatos:

Frontal. 2.0 to 11,5
Iotoral 3.0
Hordzontad «2,0 to «6,0

- Post Uperatlive Periods One deye

~ Pogt Operative Pindings: Animed eble to consuro
lguidse Flecdien and extonsion reflorss of e
tremxitios normale

= Porivsiont 50 ce of saline, 100 cc of 105 forma-

Xin-gublinate.

~ localizmation of lesion: Mammillary ares bilaterale
Lye Right medial and lavoral mamaillary micled
dostroyed, left medinl marsillary cells indact,
Iosion also has destroyed the medion forebrain
bundle and {fommis,

- Goneontration of Heuroscerotory materisl in the Ine
fundibudar Stalks: Mo reduction.

~ Concantration of Newrosuvcrstory materisd Zv the Pars

!

fiorvesas SMAsLb roduction,
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Cat -0 ' ~ Hopsloy=Clavke Otorotrude Coordinabess
Frontal 940 to 11,5
Iontaral 35
lorigontal 2,5 to 5.5
= Pozt Uporntive Perdod: Six dagw,
- Post Operative Findings: Animad prosented no ovie

dence of diminished pupillory or exurendty ro-

floxea,
.~ Porfusion: 9 oo of saline, 100 ec of 107 formam
Linesublinatoe,

~ Locallizmation of Lesion: lesion in the lateral hy-
pothalorms echanding through the rerrdilary and
infundibular areas bilaterally,

- Concentration of Heurosecretory in the Infundibu~
lar Stalks Siight reduction,

- Coneentration of fewrosoeretory in the Pars lervo
sat  Slight reduction in the PU'B Nervost,  Oldie

gt reduction in the eentral area of the Hland,



Gl el

~ toralop-Llarle Sterotarnic Coordinates

s

Froptol, o Lo 13.5
Laborak, left 2053 riaht Le5
Horisontol =240 to =55

~ Post Opovative Period: Two dayme

~ Fost Operative Pindings: Tho refless of cctone
sion wyl flestfon in the ripht hind evtredty i
wirisheds Loft axtremity reflexes appear noreals
punilliavy reflox normal.

- Porfusion: o psrfusion,

- Localization of Jesion: In the loft Ivpothalams
the lesion ic leested in the Infundibulim and
morrillory area. In the right hypoticdarms the
lesion irwolves only tha sumeoptic area,

- Conecentration of Hewrosecretory in the Infundie
bulnr Stells  Harded reduction.

= Cencentration of Heurscecretory in the Parg ler-
vooni  iarked reditctlons Somz areas <‘m-zplstei¢r

doploted of nntorinl,



DRITEDRATION TXPERGEITS

xps pinental Phesiols dcnd Conditions Whieh Affect the

seeretion Oranlos of Snmuontic Howwons. At has boen raomtioned

earlier, (page 15) it lws boon demonsiratod Ly Ortzanmn, 41, Lo-
veque and Scharrer, that various typos of stimall are capoble of
ezusing deplation of newoesecrotory substance In the neurelypophiyais,
The type of stimli varied from severe dehydratlon eithor by o salt
load, deprdiving the aninals of drinking fluid, or by the injocilon
of descegreortiocostarone with a hyrertonic saline drinldng nide
The depletion of neurescerctery material wis dezonstrated by these
workars ot the porivascdar norve endings of the suprooptic-hynophy-
soad tract in the nars narvosa,

The eperdmontal delyriration netliods comried oub in the pre-
sont yorlk are different from Lhie neblods enployed by Ozﬁ:“wm, Hild,
Lavoque and Schurrers Filost of sl » the peried of dehenlvrniion eithor
by salt load or wmbter denriveiion was approozintely a weolk less than
the pariod of cie?:y:?.a':rbim_z uzed by Levegue and Scharvor. Socendly,
the eoncentration é;.-'.‘ salt in the drinidng fluid in the mresont eENe=-
rimontel procedure was 15 whereas thess workers ermloyad & 2,55 g0-
luiion,

tith the axeeption of Orirmmnts work, thoss studies were pri-
merily concerned with offects of delydration on the newrcsscretory
substancs in the navrolyypopiyais, especially in the pars norvoss.

For conmple, Hild studiod the reaction of newroseeretlion bofore and
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after Mmbiure of the infundibuler abell: i animale subjected to

sl and wmber dehyelzatlon, {ﬁﬂle Leveque and Schorror using the
e type of dehpdration mothods focused thelir atbention on the

funetional cetividy of the pitucytes in the pers nervosa,

1 the following experincntal delylration mwthods » the coll-
uwlar chanpes BCCOINR anying nourcsecrstion in the supraoptic rmc..e:i‘
have been the primry object of stuwdy. In view of the raporbed
ceoraase of Gomdrd positive mabterinl of the nuu‘ommon}w"o Wy

s

d I yorabion, it moy be assuned that aolyriratlon for soveral davs
2 ]

befors canterisation of the supraoptic melel will further enhance
tho decrozse of nowrvsecretory moterizl in the POrs narvosa ond
infundibuler stall, In order 4o imvestisste this p.‘ooleg,., the

2

olloving erpordnents were careied oub:

ty

Hobor Deprdyntlons Ten young adult »als wers placed on &

wator deprivabion dist for a peried of six duvs, One walb wan sacTi-
ficed eoach duy of the diebs. The fimation and sbadning procelires
s the cmw as in tho euriler expearinay rizants,

Figwre 6 is 2 oachosbic draw i of the surraopble melod of
oouormel rate The Large size of dhe cells and the dstrilnbion of
ncurosscretory gramiles 1s noto smrbhys. Fipure 25 fo lilwwdiss a
schairtlic drawing of the supreopbic nuclel of an animel detythatod

by wter deprivation for a perlod of sis o WSe Thorn annears Lo Lo

an Inercase in sranulotdeon in the crtoplamt of tho calls, The gramila-

tion is more concentrated in the perivhery of the eolls and olso in

the area adjacent to the mucleus, The incroase of cytoplanmic
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tor doprivetion for o period of six dars. o
centrutlon of Gamorl positive material in the cybopiasn of the nouw

ronge The nuclous in the cell budlies of tho sumrunoptic rmeleus is

chaorved in only a fow collg,

X200

Fige 29« Supraoptlc muclous of a rat dohydrabed Ly sd-

W the hoavy con-




uaterdal io desomsbrabed by an inureased celiuvlie sbo ading alfinity
with the Goword acd Tlondn ebains. Furthor obsarvation shows that

A "

when one eomestes Slase 29 with Fiowe 0, thare o & mach heavier
concantesi on ol seanuber padberied. i Lhe 3.&;.1(.'5}&1: call. srowe

The concentration of ncurosetretory maberial L bho infundibe
wlar stall wxl v the wars ROWVOSA vl Lho ardsml, gacriliced cu the
Laut {mlzih) dey ©. Lhe meparhacitt was sharply decreaseds Tiths
Cuetass L nswroscereborsy material buoan on the second tlay of the
diol and conninued until the bewvainstion of the experimani, In
tho pirs acrvesa the depletion of newrssecrstory subsitance is
observed in tho perdphery ol the glaud with an inereased concentrte

ticn arcund tha blood vesselse

salt Diureslise Ton yuung rabs wore placed oa a one ner--cont
hyportonic saline solution as driniiing fludd for sixz days. Floure |
3L i o scusmabic dravwing of bhe supraenitic nuclel of an anizal
gocrificed on bhe lasd day o1 the SRLOTHIOLGe N Figure 30, cell
bollos sliews a marked deplebion of gramilation in the cytoplama when
coupared with the nortdt cororol animnl, The depletion of ncuro-
socrevory substanve is very noticeabloe adjacent 4o ths rucleus of
the 2sll wnd along the axonss  the reduction of pranwlation s nobted

~

irom the second day of thy dieb wuiil the tormdnabion of the axerdnnnt,

The nowrohypophysis of the antmal secrdificed on tha lnst doy ol bhe
diet deuonsivated 2 marked reduction in nourosecretory maberial

Primarily in the psripheral area of the PEPS NEIVOSde
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Fuge 30. Supraoptic liuclsus of a rat allowsd to drink
3 one per~cent hypertonic saline sclution for a peried of six
days. There is a major depletion of nsurosecretory gramuiles in
the cyboplean of the cell bodiss. The rucleus is observad occu-
Pying a major portion of the cell, Some micleoll zre vipibls,
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TEPENREIITAL TOSIOHS OF THY SUPRAOPTIC MUCT

T CADE PREVIOURLYT SURMECTED 70 DRITDRATION

In view ol eardicr obgervaticns in wiich biluderal lsatons
of the suraupile naurons f:lled to produce a tobtal depletion #f

aeurosecretory material in the hypethalande-hypophrseal systen,

it wme decided thot delgdiration of Lho animala bafore the OPCIE -
tion, folluwed by o destiruetive lesion of She sserctory nueladi
might brdng shewt e tobel deplebion of neurcseeretory neberial
in the newrolypophiysis,

Glmce it Los bomn olow b Levoqus, Schirvor, Ortmann and
Hild, and by tho cvperfrwenss performwd in this ctudy that dehydra—
tion wiil decresse the amownl of neurosceretory aterial in the
neurclypopysis, four adult cats were deipdrated for a peried of
flve doyu prior Lo tho oporations Ddstoral lasions jore mode

in two hypothalnode avens, supruontic o aendllary,

Bilateral Losions of the Sumraoptic Area in t1o Saks

Pravicusiy Subijected to Vakor Demivalbion and Salt Divrogin,

Coutrol L iralsg, Two adult ca’s veore caluslrated for &

perlod ol Iive days by the follewing nmobthodss
Ons aniual was oubjected to wabor derrivaiion for u

pardod of flve duys, saerdficed, and sarial scotlen of Lhe Iypothal-

ams anc uewelyronhyzls stalned for nournsecrelory substanca,
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The second animal received a 13 hyportonic saling solubion for five
days, sacrificed, and serisl soctions of the hynothalanms stained
for newrosecretery nateriale

Hloroscopically the first animal dehydrated by waber
deprivation domonstrated an incrosse of neurogecretory priules
in the suprnoptic m ie The matorial appearcd o ha houganaous -
and very few nuclel of the dellz; wére observed due to intense
acarailation of r;eumsacretory substances The neurchypophysis
roveals a reduction of Gomord positive mstepial in the Infundibular
gtalk, pars nervosz and in the Herring bodiese The supraoptic
miclod of the sceend aninzl shows a murked reduction of gramistion
in the cytoplasm of the cell bodys The nuclel and micleoli ave
easily obaerved in alrost all the cells, while the newrosacroetory
materizl is localized adjecont to the call nenbrane. The nsurohypophe
yuis ef this latter ani=ul likewise deronstrutes a reduction in
Gomori positive ratarlal. Tims it can be scon that the rosulis
obtained by delydration methods in these two control cats, are
sinilar and comparablo to the findings obbained in dehjrirated adult
rabse

Exporinental Anircls. The aniimls used in this oporation
wers without fluids for a poriod of five deys befors the operction,
The lesion dmvolves the destruction bilatorally, of the paraventri-
cular, the supraopbic miclei, lateral hypothalarms and forniz, The
rostral-caudil extent of the losion is of such width as to sover

cormletely the nerve matinmys of the hypothalawadc~hypophysoal syge.
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3he Bilateral losion of the surrnorsic
mirn] 1~y Tho swracsatic and poravontricuilair muel

gestroyed conmplotely, X12,

k33
bor

area of

i

have hden
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Fige 33 Yars norvosz of animal 1-Fe Hote the larpe
decres - in newvoscerction in the cantral snd periphersl arens
of the glwmd, Thers is a mobilization of the romining Gomo~

rl pogitive material aljecent 4o the blood vessels, 5.




7o

Fige 3¢ Pars Hewmvosa and infundibulor stall of & cone
trol animal deigalrated by weier doprivation for Mve dayse Shere
is a major decrcuse of neurcsacreiory substance in the PO 1100
vose enracially in the central area of the gland, Thore 1s & mo-
derato concsntration of néuraoecrot.or;,r mtorlal in the infunddii-

lar gtalke XL5. o
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Fige 38. DIilaberal lesion of the supraopilic aren of

ol ety

P R} o
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Q2.

A aajor portion of the supraoptic muclsi huve

yede Il paravenbtriculis mwcion are not involved.
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tan, (Pigure 33 and 34)e As shown in Flgwe 35, thore is 2 ma~
Jor deerease of nowrosserstory gramilles dn the pars nervosa and
the InDandibalor stadk, This docrecase is roadily obsorved wien
e compares this soction with the nornel contmlﬁ section (I gure
36)e It is also arparent that there i a mobllization of nouroe
seerotory mutordel adiacent to the blood vegus » The rewipheryr
of the pland ol ':*,I:xe arca arcund the cantral cavity deonstrato
a major depletion.

Tho second aninel was slven o ong por-cant Rypertonds sae
Line solutden ddlubed with wilk for a period of five days melor to
the oporabicone Flgurss 37 and 30 show g bilsteral losion in tho
supraoptic area of the lypothalesms lnvolving destruction of the
aupraoptic miclei ol the lateral hypothalanic arcae The parie-
venbiiewlar miclol are ot dostroyod. This loslon exbonded ros-
trslly froz the supreaopbic aren of the hypothalamus to the infune
dibulun dorsally. Firmure 39 illushirates the pers norvosa of this
animal 1-F. Again, there is e notable decrease in nowosecrotion
in the glondulor diviolon and also in tho Wypophyeesl stalll. Cone
porison of Moure 29 amif«‘igm; 36, the control animel in this
omorinet., indicatas that there is a major reduction in nouro~
secrebory naterdal In thoe pars nervosa and along the surraoptioe
hypopiysaal tracts, anparently dus to the destyuction of the e

praoptic melel,

AT SR
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Pogtorior Hypothalamic Jesions in Cobts Prayiously Sulm

Jected to Waber Dompdvation, e cats woro wged in this sorios

of onerations. Zobh mfnnls were placed on a water dorrivation

dlet for o rericd of five dogye prior te the epsration. Flmmo

50 represents the aren lnwelved in this bilateral posterior hy-

»

- h

potimlande lesions The leulen erbariied rosteeily frea the infune
&diiar ares of t!'zg hypothaloaws dorsally to the vandllarr arens
The leosion Involved the destruction of a2 major portion of the ine
fundibuler and mfllary maclel without affocting the paraven—
trloular or suprzoptic nuclel,

The murs nervoss of the lpropigmenl pland of s andmad,
as show: in Fipuwre L1, demonstretes o deoreass I NEUrCSeerTiory

maborial. The neuroscerchors subsiovce appears bo be mobilised

-~

L}

around the Vloed voszels of the dars narvosa, Sincs tho decrense
in nouroscerotory substance in the expsrlmbal aniral is coampa—
rale to the docrease in the control aalaal sublested o water
deprivation, il aopeors that Yhe deplotion L1s due 4o delgrlration
elffocta and not to the lesion in the Infwiibulor or m::.‘.’.le:,-
sreas, Purthommors, 1L .sx boen shovm in coudnmald 1-D thet 2 bi-
Interal leslon in the same area in o novend animal falls to oro-
dunee o s jor decreaon in nouresserctory substance in the neurohy—
poriyraise A second andnal delydeatod by webor derplvation with a
biletersl posterior hypothalanie lesfon fLvolving approximctely

the sacze reglon and muelel as i the mreceding asinel prosentod

the ste deereass in steinable neurosceretory maborial in the non-

rolgpophyols due to offacts of dehipdration and not to couterigo—

B




tion of the mawdllory ured.

It is apparent from the reswlis obtained with the dehy-
drabion diste peior ho canterizailon of the swweaoptic micled,
what the effects of delgriration produced a furlher decrease in
nevseeretory material in the nowohypopiysis wien corgared
with anbals in vhileh the swpraoptic aren meleld wore destroyod

and vwhich ware kept on a noimal Uebe

JR-
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Cat 1-F . Water Deprivetion: TFive dayse.
- Horsley-Clarke Sterotaxic Coordinates:
Frontal =~ 13,0 to 10,0
3.0

Lateral
Horizontal ~/.0 >to ~6e6

- Post Operative Period: Two days.

- Post Operative Findings: Animal expired two days

| after the operation. Flexion and extension re-
flexes diminished, an? no pupillery reflex. Lar-
ge amount of extra dural. hermorhagic exudate no-
ted at autopsy.

- Perfusion: lio perfusion.

- Localimation of Lesiorn: Rostrally the lecion exten-
ded from the supraoptic area and cawdally to the
anterior region of the memmillary arca. The struc-
tures involved in this lesion bilaterally include
the supraoptic and parau'entricu;er nuclei, the for-
nix, optic chiasm, medien forebrain bundle and the
hypothalamic-ventromedialis nucleus.

~~ Concentration of Hleurosecretory material in the Infun—
dibular Stalk: There is e marked decrease of neuro-
secretion along the axons of the hypothalamic-hypo-
rhyseal tracts.

- Concentration of Neurosecretory material in the Pars
Nervosa: Marked decrease, Central and peripheral
areas of the gland well depleted. Gomori positive

moterial concentrated around blood capillaries.




Cat 2F . - Drinicing Solutiont 13 hypertonic saline fop
five days.
- Horgley-Clarke Sterotosdic Coordinastoss
Prontal 11,0 to 9,0
Iatoral 205
Hordzontal =240 towd,0
-~ Poot Opavative Perlodi Thice doyo.
| - Pout Operative Pindings: Pupdllary rofisx normal.
Andmal lethargic bub able Lo conmume Lliouldo,
Lbension and flodon refleces norasle
~ Localimation of Teslont Sumraoptic aron, The BUTE R~
optic muelel destroyed bilaterally. The losion
doas not involve the neraventricular nuclel,
~ Cancuntration of Heunroueerstory mterial in the Ine
Dudibuler Stallnr  llarked degrease,
- Concentyatlon of Hourosecrotory muterial in the Pars
Horvosns linried deerease in the peripheral and cone

tral arcas of the gland,




Cat l-(ie - Water Deprdvation: Five days,

- Horplay-Clarke Storotaxic Coordinates:
Frontal 9.0 to 1L.5
Tatew 3.0
Hovigontal =245 10 0.0

- Post Uperctive Poricds Four doys.

=~ Post Operative Pindings: Andmal lstharsic imb
able Lo conmme liguids, Flexdon and ectonsion
rofleces dinindishod,

- Perfusiont Perfused wlth 100 ¢z of saline and 100
cc of 105 formnlin-sublinsta.

- localisation of Lesiem: Iostrolly fpon the infime
dibaler aroa to the masdllory ares cavdaliy, Thow
re¢ 15 nocrosis of the nmedial and la't..eml aarrillavy
nucled, mammillothalasde tracts and tho median foro-
brain exlle,

= Coneonbtration of Heurssacretory moterisl in the Infime
dibuine Sbellss  iodorate roduckione

- Concentraticu of the lewescerotory .mtcriol in the
Pora lioevosas  Harked reciucilon in the periphoral

and contral oroas of the gland,




Gat 2~

-~ ater Deprivation: Plve days.

-~ Howsley-tlarke Sterotaxic Coordinates:
Frontel 1.0 to 5.0
Laboral 2e0
Hordzontal -2.0 to 6.0

= Pout Onarative Yeriod: Iwo daoyse

- Poot Gparabive Pindingst Andnaal very Lollurgics

but avle to cunsww Liguddse Tupliliry, a;cbaﬁ-
sion mud flexion rodlexes normsd.

- Porfusions 100 ce suline, 160 ce of 105 fomaline
sutin.tos

=~ Localizution of Lesion: Dilateral losion of tho mome
millevy nuclol. Slructures involved are principale-
1y the same ag in andnald, 1-Ge

- Sonesnbration of Leurosecretory materiad in the In-
Dendibulor Stallss Horked reduction.

- Qancentration of Henrosecretory mabtorlel in the Yars

Hervosat Dane as in adond -G,

N I e e e e e e



CHAPTIR IV
DISCUSSION

The foregoing observations provide sufficiant evidence that
the supraoptlic nuclel are the main group of hypothalamic colls that
sacrste a substance whlch may Ls identifiable as the neurosocretory
material of the newrohypophysis. Isperimentel observations like—
wise Indicate thot the paraventrliculor nucloi secrote Gomord positivoe
material wihich is contributed to the nowrosecratory material in the
hypothalardo-hypophyseal system. Howover, the nwons of the parae
ventriculsr miclei show no ovidence of containing newrosascerotory
substance, consequently the nalinmy of these acons to the nowro—
kypophysis, or to the supraopbic raelel as sugzested by Rasmugsen,
was not revsaled Uy the chroame-alun-hymatorylin staine lio nerve
cells obher than those of the supraoptic ares are chrome=hemaboe
wophyl. Smith (1951), has suggestod that the mamaillary groups are
secrotory in appoarance and function, Close examination for o
sacrotory fMunction in these cells in cots Add not confima these
findincs,

The svldence presented here for the elaboration of a sscreto-
ry material in a nerve cell ds coherent with Scharverts original
observation in 1928, lds conclusions have now been confirwmed by
meny workers, especially by Hild and Stubinsiy (31951), who limted
the hypopiyseal stalic and found that paxrt of the neurolypophysis
distal to the Iigaturs depleted of neurosceretory material, while

the aoons proxinel to the 'lig&twe contained an accuwmlation of
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Gomord posivive mmieriad. bBurthenmmre, bthe findlings ol Thongan
wid reger (1950}, rogarding the fiow of newreuscrebory meberisl

10 the dndundtbalor sball substanbialo aleo tle evidence oi tue

hypobhalanie orlpin of the so-salled Gosori posiiive uabturicl.
Themson (1ush), lignbed Lio coaas conilg Q001 & D0W SGCretony Nue

clod dn Suo broin of @ Dy sad haes dessastrabol the dasdog-loek
oi neuroscercbory, maberial Lwodlately proxioal to bthe ligaturce
Simider findings swore reportod by Ortmony, 34 and Settler (1951),
endd were bated on the et thel nowrossershory granulos m.*sapmu.
from the hypothnlams and neurohyoenshysis when anianlo are del
dratede  These workers found that 4 the infundibuler olall: ie
ligathed in andmnls which are dolydrated and Lhon Whesoe sgue oide
rais are psercitted to drink ad Iib, gromles of neuroscerstory Dl
terial reoovesy procimad to the Zigsiure bub ace in the part ho-
lowe lbrcovm‘, L pramides first ro.pposy dn the cell bodiue
themrolves a8 oppossd o bho axons. The decluase OF NOWOSeLID-
tory cubstanco in Uhao nourclypopiyrsio witn tho experimcntad Aoiy=
dratlion r'roeer..u'os rc*x)rt.m in the presand study, espét:i&lly 1iith
the hyportonic saline soluticon, teond 1o econfirm bhe findings of
Ortmomn, .-i._lrl ang dettler, It is thereiors anparont thal the con
contration of nwosecretoly materdal in the hyvoblinlumis, indme
dibuler ctall and i pars nervosa, varios with the state of ly-
dration or dahwantion of the Lodye.

The ohaervations reporied in this wordt concerning the chee—
mical nature of nourosccretory material with respect to a glycopro-

tein component indica ‘b(.(:. that neurosacrotory substonce dogs nolt cons
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tain a large carbohydrate components With the periodic acid-
Schiff technique, material within the bodies of the paraventri-
cular and supreoptic muiclel gave a faint reactions The infundibe
war stalk and Herrdng bodles zave a z}_e_gagi_._“vﬁg reactione Converso=

1y, tho control section of a nowborn mwuse kidney rsacted strongly.

Fron the evisdence dprosented in this work and perticularly
the Dindings of Sloper (1955), nourosecrotory materinl is probally
a protein wihilch Slopor believes is rich In cystine, ‘Thether this
substance whiich stains by the chirone-clum-henaboxylin-phloxin
met.xod is ddentlesl with antidiuwrotic hormone hos not been deotermine
ed by theo erperinental findinga reported heras lowevery it 1o
probably assoclated with the antidiwrebic hormone, posaibly 83 &
carrier substance end according to Scharrer and Scharrer (1954),
the concentration of this noeuwrosecrstory substance in the neuro-
Igpophysis bears o direct reletlonship to the quantity of an=
tidiuretic horrone present,

In view of the findings, nentioned above, the gencral
conclusion which those studios are osugreeting, is, that the pars

norvosa itself is 1ittlo more than o storage orgnn for neurosceratory

material produced Uy the hypothalamic nuclei. Howevoer, Zodizn (1951),
in o careful stuly of the histologicel structure of the neurohypoph—
yals has steted that the sxon terminals in tha hymothelasdc-hypoph-
socal tracts may also bo involved in sscrotion. Dodian bolicres

vhat the "moypholoupiczl complesilty of the nerve terwinals becomas

oore readily rationalized as a mechoniam for serving

T e e s e b
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to incracse tho ratis of cell surfoce to cell volums, and nerhaps

£
ey N e g

thig favoring an enhancewmt of tha sseretory process in the

A

aperimerital Tindings neither ddsnrove nor confirm the findtins

£ dodizne In noarly ll the ohsarvations concerainz the loca-

tlem of “hn soorchory materda) dn the nars nerwoan, 1t wme neted

that the rreater _coneontration of materdial appenred in the arcas
A P e ettt e, A

cf tho wion fercimils in the norishory of ths glonds Tho rlone
W Ao ———

dular decrense in neurescerebory materdal ocourred £lrst in the

area adjacent bo the Lspinal eaviter ond lastly in tho poriphery
of i%:iﬂ.e g nervoste  Glnos 2 dotal duplotion of neurosecrchory
muterial vos nob obtained either by trowmndic lesions or phys’ol-
ogleal methods, ons cannol rule owd the possibility as suprested

-

Ly Dodian that the terminzl avons nay socrete newrosecretorsy

With respest to the fiwlings of Nodlan, the investie:bions
of lammaven, Fishor, Manson, Insean, and oapecially 134 ecamot
b2 everanphaciseds  Thess workers hovo shown thad atriphy of tha
B3 nervosa oceurs Sitep sevoring the hynothalanle-hyponhyses)
tracte oidng to the intorruntion of Lheo itrophic 2l accretomctor

influence from thn hypothalams, Dazmusson (1949), hos ales found

evideonece of retrograde degensration of the swiraortic raweled afbor

WIS norvesd as ocomparad with the hypothalanmie mueleils, Tho mwosont

hypophyoecl sballl losionsy  tho nwbar of cells deganorsting dopond-

Ing upon the arez in which the lesion is lcaabed.

In the observatdons nerformed in the presen worky the post

oparciive survival tine iz an drportant factor wivich may axpladn the
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the pars nervosa and the supraoptic nuclel yatses BNy quest.ioms..
Orimann (1950, 1951), M:ld and Zettlor (1953), Hild (1951),

Tavomue and Scharrer 1953), have shown that varicus tyves of
stdemli are capable of causing denletion of the ‘neurosecrot o sube
sionce In the neurohyponhysis, For wmmwle, the perivascular nerve
andings of the susmaopbic-hypoptyseal dract in the neural lobs of
the hypophysis of swvepely :Ae!‘qrﬁr&i;m! antmale are devold of nouro-
szerotory ;;;mmleé. Dathvoller (1953), bns shown thet following an
wrplongant stimlns much 35 o needle prick in rats, vasodilotion
and mobilization of the newrossarctory mnberdal occours townrd the

T tha blood vesgels in the InfmaAibulun, After six mimtbos
ths area 1y void of nourosscrebion and roburns to normal azzin
ofbor ome hours Ulth bioassay metheds, Hovacs and Dachrach (1951),
reported o reduced antidiuretic sctivity in the hypothalanms ond
pers nervoso. Thooe workers injsched intreporitonealiy o 57 sodium
chloride solublon, wul obaerved the reduction sne howr aftor the
Jirsh injoctions Ib wms shown in the debydration nethods parfora-
in bhis work thoet weter deprivabion wnd salt diuresis are shirmld
wiieh will produce a mobilization of nourosseretory material towards
the lmmsn of the blood vessels in thn pars norvosa, Polluwing the
mobilizatlion of the Geuord positive rnborial towmds the blood
veasals, thers o o mﬁﬁmgmnt rgduction In the concontradion of
Lids newwusecrebery mpterisl in the nass nervosa and the Infiminbe
itular stalle Cytologicaliy, the suprsoptie nuclei of both typas

of animls wsed in this study roveal evory indicstion of cell-

wlar activity in either dehydrated states. It wmo observed Lhot

o S s e ot s,
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the granulaotion in the cytoplasm of the supraoptic nuclel in the rats

dehydrated by wabter deprivation for six days was increased when com-

pared with the normal non-dehydrated animsl. In the rats that were
given a 1% hypertonic saline solution the gmnui?tioh in the supra-
optic muclel decreased after six days of ad lib consumption., Both
groups of animals showed evidence of neurcsecrotory depletion in the
pars hervosa and in the :Lnﬁmdibvlar stalk,

The expla'nation for these cytological findings may be as
follows: One may inbterpret the increase in gramulation during
weter deprivation as & hyperactivity of the cell, or as an indica-
tiz;n of storage of neurosecretory substance. Physiologically, the
renal reabsorption of water increases in this state of dehydration,
consequently one may expect 2 higher level of antidiuret;ic hormone
secreted by the supraoptic cells in order to increase tubular rea—
bsorption of weter in the lkddney, However, hyperactivity of a cell
is usually indicated histologicelly by a decrease in the amount of ]
granwlar material in the cytoplasm. This fact may be observed in
the zymogenic cells of the fundic glands of the stomach or the exo-
crine glands of the pencreas, In these cells, secretory activity
is indicated by en increase in staining affinity before discharge
of the cytoplasmic contents and a non-gramilor clear eytoplasa af-
terﬁ‘discha.rge of the sccretory products. In view of the findings
that dehydretion of rats with 13 hypertonic saline for six days
produces a depletion of neurosecretory material in the suprzopbic

nuclei one mey thus assume that the supraoptic nuclei in this de-

hydrated conditon show evidence of a greater secretory activity than
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the supraoptic miclel of anizals dehydrated by water deprivation,
Accoriing to the work of Verney (1947), the release of the anti-
divretic hormons i controllsd by the effoctive osmotic prossura of
the bloods In these experiment. by Verney the ﬁi:;ec*tions ef hynere
tonde saline solution of sodium chloride, sodium sulfabe, or su-
crose into the carotid artsry of wanesthetized doss markedly in—
hibited water diuresis.e The eoc.*.sﬁenca of Vommoreceptors! has beon
impliasd by Veme:,;'a aexperinsnts and although their locantion 4o une
Imowm, the axtremo dogree of vasenlarity of the supraoptic tnd po~-
raventriculor miclei favors the view that changes In the offoetive

omsobic pressurs of the body fiulds muy bo dobscbed by ogmolic 1o
- .J

I

coptors in the suprsoptic sren. It is lmovm that the adlni strt-
tlon of water dilutes the blood and inerezses uprine flow 4 PLODROT
tion to the amount of waier given. In contrast, weber demrivaiion
causes & riss in total solute concenbration associctod with 2 doe
creasc wrine flow and madinmel conceniawntbtion of urine. Tho wine 1
of animals delydrated eithsr by rectriction of water or by Injec-
tion of hypertonle saling solutions nossesses antidiuretic pro-
pertios wilch do not ejpear in similosly troatod animsls with le-
sions of tho supreoptico-hypophyseal systen (Verney, 1947)e Dol
dratlon by salt acm:mit;tration or wmiter deprivation also results

in reduction of assayeble antidiurotic hormwne in the newrohyno—
physise Thus the conclusion has bLeen reached that tho relonse of Ane
tiddaretic hormone ia corrclated sith changes in onmwbic prossuro,

In aceordance with Verneyts work, tixe cytoplesm of the supraoptic

nuclsl in both types oL dohydration methods performod in this woprk
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should theoretically contaln an egunl concentration of grarudar
mrberial,

Hovavar, one uky also conclude thot an sndmal dehydre-
ot by water deprivation is mot oxervhing the normal volwme of
urine by the ranal glomermii. Therefore, the absolute demand for antie-
duretic hormone for the reabsorption of water fyom the Kdney taliee
les is decreased, consequantly i;hém i an accumulation of gramiloy
matorial in the c'ytoplszsm of the hypothrnlanic mucloi. The incronse
In rranmulobion in thess lobter nuclel in sccordonce with Varmey's
thoory is brought about by an incrsose of offcctive omwtic prose-
sure due to wmbor deprivoiion. In constrast Lo the above thoeory,
the animzle which received hypartonis solutions of sodiun chlordde
ths somm content of solutes ws increzsed cc;naequan‘bly.mducmz
& hisher effectlvo omwobtic presaures Tho incresse of osmoblic prcoe
sure stimdabes the supracovtic miclel to Inceraeasc the rate for the
anbidiuretic factor is lilewlse incrassede In other words, the
soerction rate of hormones is gmrester inrats glven a hypertonic
saline solubtion which would empledn the decresse in phanu "‘..tion'
in the oyboplaanm of the hypohiolzic nuclode

In conclusion, the oxperinentol evldence nresenbted in Lhis
work pointe to the mc;e;i of tho gunrcontic arss as bhe prlnary sour-
ca of orizin of the neurosscretory =ubterisl of tho nourolyropisis.
Further pharmacoloszical festa st o devised in onder to dotoch
whethor this materdial scersted by tha smuwrsoptic area miclel is che-
nleally identical to the hormones of the purs nervesa or possivly mo-

dified in the transport mechanim to the pals noxwosa,
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1. Twenty-throo adult cats and twenty rzx‘ﬁs wore waed in this
stadys  Tho amns and norve colls of the hypothnlamlo-hypophyueal
syatam waro stained for 3’10\1iwz-secrebcz*:f maherial with the Coooprl
chrane-alim-hematoxylin-phloxine mthod.

2e A dork blus neurosocretory iuniteriel was oboserved in the
supraoptic and pavaventricular muclel of the susrsoptic arce of the
hypothalamis. The sens material was obuerved in the aons of these
colls in the nedian eminence, inufuwiilbulinr stem and the pars norvo-
sa of the cats and rais.

3¢ idgtolozien) ouninabion of the needllary oo revealod
no ovidence thot those cellis secrelo a Ganori positive mataerial
which contributes to i nowesseretory matorial of tlw neuroiyNo—
Bayslia,.

he There is no egorimantal evidence Lo Indicate that coll
obhor than tho surrnontic and neroventricwlar soccrebo o Lnteria
which my Le fdentificble as the posterior lovoe hormones,

§ 5« Bilsteral lesions of the swiraoptic mulei in adult cats
.

7 ;

[~ ;educaﬁ tho micmscopi.c visible concantrabion of neurcsocrotory o
terdial in the median emfnence, Infuwdidulay sbom and especlaily the
pars norvosa, ono to sovan days following the lesion,

6.  After wnilateral lasions of the supreoptic nuclei of caba,

& saall reducilon in neurosccrebory materizl wms observed in the
L JEPRRE N )
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PAYG NOTVOEAe

7« Bilateral lesions of the posterior hypothalamdc oyon in
eats did nob producs a 3:::.505 ‘mduci:i(m in newrosecvetory matorinl
In the nourohypophysis.

8. Dilateral lesions in ihe lateral hypothalamic areas of
caba rrosented no evidence of any major decreass in the concentro-
tion of newrescerctory materisl iﬁ ihe newrohypophysis,

9+« Ten aduit ratg, placed on » water deprivabion dict for ons
wosk, shoved avidence of an inerenss in secrebion seanuales in tho
sugraoptic nucled, and o decrencs of Goniors positive mberial in
‘b.k, DArS NSTVHSde

-

10, Ton aduli rabs permaitiod Lo dwink a hypertonie saline
solution, showed evidence of & decresue in secrebion gramilos In
the supreopbic nucled and o Jeevaase of newwogceretory materisal
iIn the Dars Aorvosce

1l. Adult eats, delydroted bofore Dilaberel lesions of the
aurraephic muclel wore wade, prosonted evidence of on Increascd
doglebion o newroseerebory maborial in the neurohypophysis,

12, All exporimontal dsts indicabes that the supracptic ntte
clel are laxvoly reoponsibls for She soerusbicn o a Gamori posi-

Sive matorial wilch moy o Idenbifyable se Lhe homuones of the

TS NIIVOSA,

- e —




RESUIE

1, iHouws avons usé dans ces travaux 23 chats et 20 rabts adhuds
toge Les asones ainal que las cellules nerveusos du systdne bypo-
Pigmo-hypobhalamicque furent colords apdeificuesent pour la nouroe
socrdtion & ltalce de 1n mithode de fixation au chrome-alui~hinn-
togrlin-ploxine de Gomord.

2, Danp une sdrie de rats cb do chuis nompux, une substaice
newrogsecerditoire' dhun bleuw foncé fut sinei ddwmontrde dans los no-
vaux supraoptigques ob paroventricuialres de Lo ripion susopbloue
de 1thynothalomms, Lo méee substanios fub dgalesont apergus dans
1np asons de ces cellulss Jusgue dans 1té&minenee corgivrde, dons la
tige de llinfundibaliz:, eb dang lo lobe nervoux de 1'hypophyses

3¢ Ot procédd ne suffit pas 3 Indicuer quz los cellules do
1z riglon nawmilisire secrdteruisnt wne substance contribuant X 1a
nowrosecrition de Lthypophyse.

e Il n'y a draleient aucuno prouve sopirinentals que das
callules aubres Guo collos dos noyaws supraopbicues et paravenbtri-
culairos, secriteralent la subsiance identifiable ¥ lthormone du
lobe posté'..em'. |

5e D'ﬁn & sept Jours aprds une lision bilatidiole des noyuum
surzopticues de chots adultes, lz r.;mu-ztit.si do substancs "NeMIGso-
crétoire”, vigible au microscops, fub conelddrablenent rddulite dans
itéoinence cendrde, dans 1z tige de itinfndlbulum, ob tout opScice
lenent dons 1o lobe nervout.

6o Une lésion wnilatirele riduisit asgez peu la newrosccerétion
st cela ssdamont dans lo lobo norvowd.

7» Dea Lésions bilatdrales dung lx réplon postirioure de 1¥hgypo-
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thalamus des chats, nlont pas réussi 3 réduire sensiblement la neu-
rosecrétion de la neurohypophyée.

8. Des lésions effectuées de chaque c8té de la réglon latérale
de l'hypothalamus, n'eurent également que peu dleffet.

9. Dix chats adultes privés-d'eau pendant une semeine semblé-
rent présenter une augmentation des granules dans les noyaux supra-
optiques et une diminution de substance se colorant au Gomori dans
le lobe nefveux.'

10. Dix autres chats adultes, soumis 3 une didte liquide de so-
lution saline hypertonique semblrent evhiber une diminution de la
neurosecrétion des noyaux supraopticques et du lobe nerveux,

1l. Des chats adultes déshydratés, présentdrent aucun signe
d'une plus grande chute de la neurosecrétion neurohypophysaire
aprés des lésions bilatérales des noyaux supraoptiques.

12, Toutes les données expérimentales indiquent donc que les
noyaux supreoptidques sont largement responsables de la secrétion des

hormones du lobe postérieur.

e
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