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THE EI¥E0% OF ALTERATIONS IN SPERMATOGRNRSIS UPON OONADOTROPRIC
HORMOUE EXGRETION IN MaN,

Absance of testos is acobmpanled by 2 neslod inavense in the
awont of pitultary gonadotrophine exereted in the wine. There
s¥e tup waye in which the teates moy influense gonadotrophine secreted
by the anterior pitultoryt

1} The testis conld eecrete o hormone whose site of antion |
ie the anterlor pitulitary gland, the process invelved belng suppresaion
of gonsdotrovhic soorotion.

2) The gonalotrerhing, whoss site of astion is the testis,
could be insctivnted during the procece of stimulating testiculor
aotivity.

Thres hypotheses conoorning the sontrol of the gonalotvophing by
the teetls have held the attentlon of phyeisloglete; twe hyvothoeses
concarn thamealves with the possidilidy of testiculur sesretions
Lokiditing the pltultary, and the third with the pomaibilisy that
eonadotrorhine ave soted upon by the testis direatly.

A. The earliest hypothesls was that gonadofrophin ssoretion is
inhibited by the amount of cndrogen in the systemis circulation of
norsal, 2dult male mammale. It Lo well entoblishod that castration
in the male canges a 1030 fold ineresss in gonadotroohin ocentant of
hyporhysie, blood and arins. It in ales woll cstabiished that gonado-
trophing in normel or eanstratod males can be inhibited by siministraw
tion of lamge srounts of androgen., The rise in gonedotrevhing following
oroblectony was therefore attridutel to androgen withdrawsl, i.e.,

“ralonse of the brake" wpon the hyponhyeis. TNowever, it has been
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Aenonstrated for man and laborateory snirale that smallor amomnte of
andropen, sufficient to provent onebration changes or to rostors s
conirate to nowmaloy, do oo without lovering hypophgeesl gonadotmoohin
sontant or the mualotrophin sutiut in the urine.(1,2,3)

ividence will be inoluded in this report whish indicotes that
Maaistrophing nay ba elevatel in tha prosencs of nowmally fonotlioning
and nowmel sppesring Leydls oelle therefore, elovation canmnt be dua
only to "ralonse of the brake” on the pitullary by anfrogen withiroewnl,

B. A less widely held view hos besm that the testis sosrotes an
clusive mubatincs that dafies concentration or isnlation, but when
prosent, loeps gonsdobroohing st normel leowels, This subotance hes been
nrsaad “inhﬁsin”.“) Castration prasmedly porite ricos in gnnadatronhin
hecanse "inhibin" has boen rewved. It hae been mgrested that the
Sertoll coll seercies this cubstance,(5) |

Ividenca will be 'i’i;;m*.m in this repory wilch indicates that
gonadotronhing may be elovsbed in the prosense of nowmal Jertoli celis.
harofors, elovation in gonadotryorhine cammet be dus to the fallure
of Sertoli colls to produse "fabivin®. 12, as other balieve, the
Lapiig cells produnoe "inhibin®, the seme evidenns that amelules Laydig
asll androgen sesvetlion as balng the physiologicsl roglator of pitule
tory gonslotrovhing aloo axolndes Leyilg cell "inhibin" seoretion.

C« The thimd hypothosis holds that gonadotrophine are insetivated
by the tut&s.{&} e, fluctustions in vrinoey ponedotsorhing should
corralate with testionlar astivity, s dedreass in tentioulsy rotivity
belng rofiectel by an inorease in ronadotrorhin lovsls,

The abjective of the current stuly wae So olielt infermstisn baaring
won theso three hypotheses.
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Han se an omperdnontel subjoot 1s more satlsfactory then laboratory
aninale, bessuce the varioty of spontaneosusg altoratisons in spemato conce
¢le ond Lordig call function which seour mre AAffiendlt or Lipossidle
o roprofuce in anlmads. In andwela, 1% ic aleo difPioult to make
obaarvations rogarding dynamic alterations in gpnsdotrephine, since
the ampunts of lormone avallsble 4n BWlood and arine sre genewally too
amnll S0 measwrs with current methods. In the rodent, for exmmle,
abmtiem are largoely linited %o nEsessmant of the content of gxsﬂé#*
tronhing in the pltuitary at mtoper, In nan, on the other hand, the
lovels of ponadotroibhic hormones in the wine are sufficient to malke
ropoated chesrvntions faneille.

Defore contlouing the dlsoussisn of the affeets of the Steetis
on gonadotrophiec exoration, 1% may bo well to sumarisze the estadlished
facts concarning the actions of the gonalofrophine won the tostis
{Chart 1).

The testis is » dunl organ composed of two distinet clensntse,
the gorminel, which produces spematoses, and the howmonsl, which prp-
duces testostorons. lach olenment is controllad pr stimintel by a
sq;a,émh pituitory homone. The germinal funotion of the tostis is
gontrolied by folllole stlmulating howmone (FEl), and the hoymonal
portion by interstitislesell stimmlating hormone (10U}, alen dmowm as
Intelnlsing horvong tm).{” The thipd gonadotreshin, lutestroohic
hormons, has reauntly been dateofed In huemn nale urine in our labora~
tory, tut 1te funetion in the male remping ko, (8)

In s381%ion, tostostorone s necessary for malnténanca of the
seainifaroue tubules end appewrs to atimlate apamtommis.(g)

Tor mormndl function, therefors, the tubules are denendent wron hoth
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¥ and testosterona.

Ralativaly Little information in currontly svallsble rogaerding
such questions =8 1) the relation of the spermatoszenic procesass to
gonadotyophine, 2) the ralation of the smpporting cells of Sertoli te
ensdotrophing, and 3) the relation of the Interstitisl calls of Lepfiig
anl thelir secrotlons to gonadotropbine. Precliee Inforomiion is
lac¥ing becanse of the 4iffleulty in eporimentally altaring one of
the tloree tasticulor olaments withont congurrently allering the othep
two. For agample, the tmo closolesl and most workable methods for alw~
toring testionlar fumction emerinantally sre 16 swpoee the testis to
body hest {emorinental awvypterchidimm), =nd to exposs the tastis %o
fomigen roys. Jowever, the sltarations in sommmtozencale 80 proe
duweed are asconpanied~but more slowd -y cltorations in Loydipg aell
funetion.

In infortile, imotent, or cununchollial men, disease processes or
congenitel molforations may cmee alterzilons in the testls affeoting
one or tw of the testioular components, wiile allowling $he other to
romsdn intict, TFor euemple, during the perlod of this sbudy, sore
than 30 men wore ensountersd who lacleed all germinal colle and vhose
sominiforons tubules contsined only Sertoll oslls. In the majority,
Legdig cal) funotion remained intsot. Thus, the effest of cbaent
gerninel eells, intant Jertoli cells and intact Leydig cells; and
sbasnt gepminel oslle, iatect Sovkoll sells e falling or sbeent
Layiig cells wpon gonsdotrophing could be pbaervad and comparad, ond
conolusione could be reathed rogording the role of the Sertoll oell.
Simil.py obeesrvntione an' cemp rloons wers made regarding Lenilg cells,
hynlinizatinn of the tuniea prepria of the seninifarous Subules, and



various stages of germinel meburation.

MATFRIALS ARD MITHODS

The patienis compricling this stuly were sdalacted besause of hypo-
gonadis of one of thwee general typest Iinfertility, ewmucholdliem or
the nale climactarie. Mo onses of lypogonsdiem seeondary te pltultary
faflure were incluled. ‘

Sepinal fNuwid exapinatisne were pagformad on the majority of
patlionts, and wore repeatol as often as a dozen timez in onder to
mﬁum 2 basis sattern for a glven individunl, Speoinens were
examingt within one hour after colleotion in & cloan glass contelner.
Gondon esllootione wera swoldel, besmse the chamicnls containel therein
may alter motility, morsbology and totsl eownd. The meh ey of g rnatow
zos in saeh 6. wus dotermined, olong with obesarvations on moiility
ant sornhology.

Urlnery monadotmochin aseays ware condnoted in each patient.

Four 13Z«hour overnight urine colliectionn were made By eash catient.

In poveral instamaoes, o cooond and socasionadly & third sob of fowr
collootions wore nale., Tha protein hornene was conoenirated from

the 40<howr pooled semploe by wltrafiltratlon(10) on sallodion meme
beanes, the nenbranes <issslved in aloshsleother solution, and the
preoipitated hormone $oren wp in water after drying. The hommone

wag sessyed by injeoting 13-hour aliqmnté inte immaturs female 2lbine
eate in six divided doven, over e U-ilay poried; 34 hours luter, sutopsies
ware perfornsd sn the rats, and the inevesse in uterlne end overien
waights noted.



Tastioulor blonsles wore performed on sach vationt, using looal
novocaine ancstheela. After ineising the tumicn alimgines, by gentle
prosmare on the testis, 2 ennll amount of testicular parenchyme was
aztraled, which was out off. Tho tissue was flzel in Bouln's solution
and stalnod with Masson's trlchrome steln. ilu;‘-!h Mu wars blopsied
Af there was ooy disparity betwoen thom.

BATA

The testiculsr hispales, spermt counts and urinary gonalotrophln
emrotion of 115 nen with hyposonadien have bemn snalysei. The date
are sumorized in Tadle 1.

Radh testieolar blopey ws amslysed for the aeverity of sslerosie
of the bagement mendrane and tuniaa propria, for the aotivity of spormato~
gananie in the tules, for the relative mubere of euch of the main
spernadogenic oall Yypes, and for the mwbers ond appeurance of the
Laydig calls.

Clagsifiontlon of the
fopeus Tdmies: The toms "solerosis® 1s weed throughout te demote
thigkening nnd hyrlinlaation of élther the basenent merbrons or the
tunios propriz of the seminiferous tulmles. The thickening consiets
of & mdltiplicatisn of the comnective tissue leyers suyrounding the
tubules, and le sccompanied by am Lnorease in mmber of comactive
tisme cells, as is woll saan By comparing the large mmber of con-
neotive tlesue celle in Pilgures 2 and 4, 1llustrating sclerosie, with
the snall mmber in the normsl testie, Fimre 1. The prosess of eclors-
sls 1s invoriably scoompanied by hyslinization of the loyare in the



nont severe instances of thiskening, ae 1llustreted in Mowe 8. Hya-
linization noy or may not bo ensountorsd in @arllier slages of thlokene
ing. Both multiplication of lnye s and hyalinisation are emcompassed
by the tems "molemneie®.
The degreo of nalerooie of a seminiforous hibule iz graded on
the following basie:
0 =~ mo scleronls
4 ww nipdmel sclevosis
- modornto seleyoels
44+ == gsovere sclarsais
+++d we gomplote selorosis
e degroes of 0 and 1+ ssleovesis (nono and minimel) are coms
sldored noymnl, since tudules of these degrees of thickening are
frequently snsounterel ia testes of normel young men sni are sompatibie
with normel spermntogeneelis. Any groater degree of solerosis 1c alwsys
sgoompsnied by dofeative $o cbsant spermctopencsia,
leanples of the variouns degrees of sclamsis in individual tubvies
ars lustrated in the frllowlng fisuwrest

Fig. 1 == O sclerosls

Flge 2 == 14+ selorosis

Flg. 3 »= 2+ soleroeis withous hyelinizetion
Pigs 4 »= 3+ salavosio without hyslinisation
Pig. B = 34 sclerosis with hyalinization
Fig., 6 = 4 solevosis with hysiinisation

¢ Plopey
585 Tholal Following the adove plom of classification of the degroe
of solerosts in individusl seninifssous ubules, the murber of bubules




The basanent noubrane is vory thin, showing
no wvidense of solevosis, Spormatogenesie in proe
coading in an omdorly fashlon, with all stapges
mranend: spermmtogonis, prinapy and sogondary
spagnntooytes, spermatide and speamm. The luem
of the tubule 1e olear, The Serloll odlls are
not prominant, agz thoy arse greatly outnmbered
by the spematogenic golls, Lopiiz cells ave
mirepone end show gramlation and numorous orrstal-
loide, X 480, (10 248)



Figors 1




Plgure 2
it sglomosls

The tuniea provria chows sinimel thicron-
ing with an inerssss in the conncative tissue
layers. Spermstogenecie in the wper tudbuie is
foly, and in the lower tubule is poor. Laydig
oolles are normal 4n numbor snd arposrance,

L 480, (X1 196)
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Figure 2




The funiea proprls and the basament
morbrane show noderate thickening with an
ineranse in sonnoetive tlzens edlls and oall
lapare about the tubnle. There ie ne hyalinie
zatlon of the thiskenod merbyane, & ermato~
gonesle i8 poor. Leydip cdlle are normal in
nmiber end sppearence. £ 450, (K1 307R)
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Figure 3




Thare is a sovere thielaning of She
tundco proprlay due $o inorvesse in both
sonnective ticeus celle and gonnestive
tlssue aall layors about hoe Subules.

Ho significant hyelinisation ls vnresent,
Spernatopanesie is very voor. Lepdig
cdila show a relative incronse tn memdar
ond are noreal in aopesrange. X 450,
(. 230m)
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Figare 4




The grestly thickened sonneotive
tiaswe sbout the seminiferons tubules has
bosons & homuganoans masg, due to hyalinie
zation of the connecliva tissuwe. Ipermnto-
gonesie 16 poozy, due to the severe impoly-
ment of blood supply. Leydls cells me
ovoaasionnl, yet appoay in falr funetlonsl
sondition. X 4850, (X3 206R)
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Figore 5



The tubndloes contain no intrelumined
elements, thelr ontlines being reprosbénted
by denee bands of hyaline tlesue., Spermatoe
genesis {e cboent, Leopdlg edlls are rated
as "fedy". X 480, (X1 a7vR)
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balonging 0 sash catempry s cetinated in the ontire Mopey. In sone
instanaes, il vhbﬂu have the same degree of sclevosis, empesicily
those thet are normal (O-14 salerosls in all tubwles) amd those that
ere totally degensrated (44 sclevosie in all tubulen). In the majority
of gases, yo sush wmnifornity is encountered, aijacent tutules often
oxbibiting videly vawying degrocs of sclerasis. Thersfoprs the percentags
of tubuloes in omch eatogery of scolopooie $s Judped for both testas, whan
they are similaw, and recormded ander the hesding "% Solerosis” inm

Toble 1. Then the testes of o pationt are dlssinilap, the rating for
asch foutin o rocorded copmatdly in Telle 1. However, in the overall
sonsideration of tastioniar morphelosy for mwrncase of fumsbionsl onne
relation, the conditicn of the two testes lo nverased and the two
treatel ss one functional wdt (1.4, one organ).

Sesiniferons Tubnlest The activity of the germinal clowents wae anaiysed
in each bopsy. I wen scon discovared that no metSer whek the stiology,

the degren of impalrment, op the nature of the moppholosicsl inwlvenent
{i.e. sclerosis or no sclerosis, germinal sbosie ol one stags of matupse
tion or amother, or evidence of texicity sush ae veowslisation of gere
inal colls), tharo was in esch lnwlved tobule the eommon denonminatow

of slowiing of germingl eloments and subsequent cloacing of the lunins
of the sexiniferous tubules. This process of slsughing veried from none
throush various steges of mininal, moderte and severs $o $otel desmanss
tion of wll spermetoganic cells, exposing the suprorting cells of
Sertoll.
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The seniniferous tubules are Juigel as to thely degres of spornato-
gonosls on the basis of the desinanation of garminsl olements. Four
degrees of gorminal ~otivity can be delineatedw-gpod, falw, poor and
gbsent. The latter category is subdivided into o) tudules that ave
completaly scleorosed, loaving nelther spermatosenic alements nor tertoll
galls intact, and b) tubules that are sompletely demied of gorminal
alemonts but in which Sertoli cells remain intact. The tubules ine
volved in 4+ sclerosis avre declt with under "Solerosis® in both the
terd end tebles. Tvbules representative of varying desroon of germinal
faillure are depleted in Figure 1 and Figures 7-11. These partioular
$ubuloes are chosen besause they demonstrets gemidnal failurs cooureing
without secompanying Leyils cell fellure snd without secompanying
" thickening of the busement membrane and tunisa propris beyond 0.1+
sclaronis.

Opod_spernatorenssis is synonymous with nommel spermatagenesis.

A tubnle i considered to have spod spermatogonesie vhen the bhasew

ment mesbrane ie lined with an oxderly single row of sparmatoponia

and whon thore 1s o systematic prosression in the stages of maburating
sorminal cells extending towmads the lunen. These cell layers inclule
prinsry spermatoayies, seconiary spermatocytes, spermetids and spermato-
mon. The lunen remcins clear., Only o few Sertoli cells are resosnizable
58 they are Tar submmbered by the garmingl ealements, fThis deseription
exactly Tite the illustration of & normal testie in Fipure 1.

s includes those tubules in which all celis of

the germinel series are fdentifiadle, bdut less than mormul wmbers of

sone staces of maturatien are present., Thyee types of evidence of
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desquanction are umally pieseongt 1) alogeing of he lumon of the
tubules with alougha! germinal cells, 2) dissrderly arrongesent of
perninal ol senfsw-sloughing eelle that nemmally remnin in s periphoral
location cra found near or in the lumen; thus spemaabogonin and pyicary
sparnotocyles may be sesn in assoolatlion with spermatoson and spaynoe
tida in the luminal portion of the tubule, and 7) thinning in meders
of the slonghing eelle In thelr mormal position, In Figures 7 snd 8,
1llustreting falr sparmetogencsie, primary snd secondspy sporme-Sooytes
are 104 than normal in pombere in thelr usuel positions mt axfet probe
olly in greater then nermel mambers for the tubuwles as = wole. Slougs
ing hes newlly not procceded tﬁv the point of exosing the MI!L ;sllln
to any sprrecisbls extent in those tudules graded "fals,

Poor spapaatogenasig inoludes all degrees of aloughing fyom "fair’
sparnatogenssls So the stage whore mo germinal clments are prasent.
In genoral, any tubule containing some gorminal slements but in which
slonghing has advanced fay enowh to amposs anprecisble mmbers of
Sertoll celle is oonslderad poor spersntopmmesis. The lunen 1s uesally
choled with sloushed epermatogenis celle, anl the mumbers of germinal
galls romalining at thely usual efto ia nintmel. Pigares O and 10
1liustrate two differant degress of poor spermatogenseis,

ibsent sremotogenasis-the Surtold cell pnly stase 1s shoreoter-
ized by the complote abeonce of all gorminel cells and the procence of
intast Sertell o«lls. The desquarmation of spammatopgenic calls has gone
to oompletion, emposing the strustwresl fromewspl of the seminiforous
tubule, the miprorting cells of Gertoll, and lsaving the tubmler lumen
free of slouwghed forme, =s illuetreted in Pigare 11,



Fipgure 7
Fair ‘oepmatogonents

Roughling of all types of gorm gells
oxgopt mpomatasomia ls comurring, Some
eparmatocytes reanaln in thelir nommal pooi~
%ion but note thelr rolative sancity. In
the lunen and the avea adjsgant %o 1%, a1
typoe of calls excont spermatagpnis ore
rodognizable bub they are comrletely die-
organised. Gertell cells (recogniced by
the davic muoleolus) are resognized with the
same fraquenoy ae in the aoemal testis.
Selerosis is ahgent. Loydig ocdlls are nop-
mal and well gremalefed. X 450, (M1 30%)
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Figure 7




Songhing hse pregrageed o includs
nost of the srematooytes, MNarkel die-
organization in noted beyond the basal
prinury sparmatoorte layer. Solerosin
i+, Lovdig oalls normal, X 480, (X0 388)



Figure 8



Ihe spernatogoenie dlevents have sloughed
sufficiontly %o ex-ose the Sertell eelle.
The Jwmen is filled with alowhed cdlla.
Spernatagonis end & few spermatocytes are tho
ouly spamalogenic sells remalning {n eltu in
the woer tubwie. Sperustsgenia are sloughing
in the lower loft tubule, Scluorosis is 1+,
Laydig cells rre rnormal in meber and mosare
angi. X 450. (El—lrm

acl ndhy
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Figore 9




Figave 10
Zoor Snermafomenesis

Copminal slonghing has nwrooandsd slroost
to complotlon raveallng nany suoparting eells
of Sartell, Only a fev marmatogmnia remndn
in sitn, The tudule e plugeed with degersrn-
ting colle, Sclovosis i 1+, Leydig sdlils
are normal. X 480, (X3 207R)



Plgure 10




Figawe 11

Sextold Cells Only

The process of sloushing of the sparne
atogonic cdlls has gono %o sosmplotion agedn
leaving the Lumen of the tubule ocloar snd
leaving vehind only the simictarel frsno-
worlc of Serteli ¢ollas. Sglieronls is 19,
Loydig cdlls are nomal in pomber and mppang
ance. X 480, (X 286)
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Figare 11




In maldng comparisons between Figurss 1«11, it should be noted
that the magnification in onch instanse is Lientical, f.4. X 450.

Spormatogenasial After nplacing indlividwal ﬁlni!mm tubules in
various catemries based won geminal netivity, the relative numbors
of tubulos belonging in oach catogory 18 ectimated. As a goneral
proposition, each blopsy, emwept the most nearly normal and those in
vhich epam- togenasis 1s completely aboent, contain tabules in sevaral
of tho catemries defined shove and llstel in Tablo 1 for amch patient.
Note that 4+ sclerosie iz included as = eategory in ealenlating the
poresntase of soermutorenesis. ‘
Spermatosenic Cellg

Zpch blopsy is juiged as to ralative mabers of owch of the gore
ninal cell Wﬁ. Lhrliptrnhm spornatooytes, spermatids and
 spormotozon. It 1s found that inoresses im velative an! abesoluts mume
bers of celle oceour in cortain stages - for axample, it 1o not uncome
mon to find increases in numbers of spematogonim and spermatids assoeie
ated with deoresses in the mubor of cells of nther stages of spermato-
penanis, Nowmal for any coll type is graded az 3+, and inerenses adove
nornmal are graded as 7+ snd 44, vherens deorensee below normal are
rated ae + or - (for abeant). The rating of sach dlopsy 1s given in
Table 1.

Lenidg Colle

The interstitial coells of Leydig are rated as god, falr and pooy,
ascording to size and gramdation of cytoplam snd slse of muslel. Good
Loriig calle are to be seen in each figowre expept Figures 5 and 6, in
which they ars falr.



Mankitative determinotione of ponstotrarhin emgretion in the
wrine of essh nutiont wore nsle, Owrdinerily, the fisure srrived at
on Toble 1 reprocants the aver-se ovarisn welshts of four lummature snle
mals, each recolving the extract of a 13-how urine siiqwd, 7The assey
figoree of only L3«hour aliwets of urine wore included, slthoush in
nany inatences with high titers, varions legsear cliqusts of urine wers
aanayed almal taneously.

The swnrlan welghts of the 437 aseay antemls, in resmwnss to injec-
tion of l3-bour urine concentrates, wvoried from 5.4 to 149.5 mg. The
ovaries of uninjedted sontaol rate cvernge 13,5 mp.  Owverdan welshils
af nore than 40 ng. are sonslderad to represant elevsted mnadotyenidin

tit“ﬂm
BURULYS

deleroals
The degroe and mmount of sclerosis of the saminifoerons tvdules

wms osorrelotod with the wrinapy gncdetwophin titers, Whon more thes
30f of all tubuloes of both $estos avoe involwved in D¢ or &+ sclerosis,
& rise in gonsdotrophing ooowps. OFf the 115 patienbs, 40 exhibit 24

to 4+ sclerosis in over 007 of the tubules. Of thase, 139 have olove-
tione of gnsdetrorhine shove the 40 mg, ovary leval. In the remain.
ing one (K1 98), woe suspeot an arror wer made inm urine cellestlon.
Thus, the correlntion botween narked desve s of soleresis and clewation
fa goncdotveching 1s exsellent. However, 72 pationts in the sories
have gonedotrorhine clovated shove the 40 mg. ovarion welght level, @0

+ ¥ony of the
32 thet do not have maried sclernsis are in this category



ab

Ja have no signiflcant degree of sclerosis. This moans thet sona Fode
tor ather than sclerosis mast be inwlved in ceusing the rise in ppoade
ptropidne, This fartor io not andvogen produstion, since andropen
potivity Lo julged to be normel in over hudlf of ihe 40 mam vith savere
sclerosis.

Soermetogencels

The nozt logical correlation was to establish the relationship
between the activity of the gamingd calls snd the lovel of urinary
oonsiotreching,. The flret cases snaiyzed ware 30 nem having souplote
sheencs of all gorminel clemants. Two msin fymee of caces ware on-
sonntared: 1) cases heving comvlata (42) sclevesls nnd mo Sertoll
galle {3 cnses) and 2} casve that have Sertell cells enly and no
salorenis (4 cases)., A1l woariations bHetwoen these $wo oxtremes {37
cnses) are tobulate! in Charé 2. It should be noted that only the
per cent of tubulos havisg complote (4+) sclerosis are tabulated.
Uptnary gonsdotrophine spe dloveted in esech of the 30 lnetanses, ir-
respsotive of the mumber of tubnles sclerosed or the member of tubules
having only Sartoll cells «-~ the common denominator ie completae abw
soned of setive spermatogonesis.

It was next sought to detormine vhether o corrvelation axisted
botweon the dagres of fallurs of sparuntogenesie and uwrimary ppnaise
trophing. For this purpose, ssph of the 115 patients wns rated as to
the degros of gorminal ectivity. 'The degree of germinal ectivity wes
nssizned an arbitrary mumber asz followsi

ood spormotascnenig - 1
Falr epermntogonesis ~ 2
Poor wparnntogonsels - 3
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Sertell colls only - &
Complate sclorosie «= 4

By sultliplying the categpry mumber by the peroentase of tubules
in that catopry and pdiing the remiliant rroduets, o fisure i rosched
wiich inlicabas the relative spermatosenie setivity for the testis, If
a1l tuwwmies show good svermctogenssis, the rating is 100, Then sll
tubales ars complotely scleroned or show Sertoll sdlla only, thenm 10040
% 4 pives 400, the flgure which indioates complote abeance of spormatoe
genosle. Using these mumboprs, a scatter grash (Chert 3) wea sencdructed,
plotting spemmctogenocsie I..ﬁaa:l 100, to absent 400} against tha level of
mnadotrovhin exoration. fThe black smares represent the svorngne af
the figares for sash B0 units of spemotogenesis, 1.9., 100 %o 160,

150 %o 2300, eta,

1t beoconos vordily apoarent that 2 correlation is found between
the dagree of mpamologonic activity and the levels of urlnary gonalo-
trophin exeretion. As spormatopenic aotivity deerasses, sn ineresan
in arinary gnad;azm.ﬁhizz titers e noted.

It was previously noted thot some Qogros of corrdlstion exleted
bhotwean the severity of tabulay mmsia and elevation in ponado~
trophine, This omn bo dopliained by the dirent corveletion thet wne
astablished botween the sevarily of the sclorosie and the impairment
in sporastogenceis. 14 sclevoeis ie compatible with noral espermatoe
genesis, Thenever sclercsle reashs 2+ o more, spermatorenssis ig
falr, poor or absent. The grester the degren of sclerosis beyond o+,
tha greater the fopairmoent in spermatogenesiz. Thmes

In 3+ sclovouis, spermatogencsis {8 fale, poor or abeonty
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in 3 eolavoolin, spermatoseneeis fe poor or shemmty
in & nolapnsis, sparmatesenosis is sheent,

Since elevation in gonadotyoching followe the degree of fmalre
mont in sporestosenesis, and sinte sclerosis is occomnanied Dy vow
greseive lepalrment in aparmatogenesis, 48 follaws that gnadotzonbine
slould be youghly oroportional to the degreo of saleronis,

Spernatosmnie Calle
Ypah of the Yestes was anslyzed for the relative nmbaers of ssdh

of the spematogonic elemente. Mo correlation cowld be fownd between
the spesifie types of mmﬂam&& palls prosent and the uwrinayy
sonadotyovhin emretion. Fupthew, no orucial stege of spemotogenesis
was found beyond which gonadotyophins rensined norwal, and before
diloh the gonadotrorhine were donsistently elevated,

Laydde callg

The thwee satomries of Lhaydip oells were aorvolstel with the
clinfos) evidange of endrogenie function. The olassiffostlon s based
uon aopeayante of the edlle as woll as the relative mumbors of oelle
shsorved. 7Thy Yures categorien are cluesed as foHllowst

"Good®™ Leydig cells incluvde those whiloh are conventionnlly re-
gavded ac normel Lepdig cells beomse of the size of the sell and nusious,
and $he lnpge nubeors of svoretory gramcles, shen cecuarting in umal
muthors,

"Fadr* Lepdls edlls include nommalesprearing Lepdlig ealls vhen
onourring in lese than nomal mimbers, oF smoll, dark staining, poly-
hoiral interstitial ecalls with desrensed cytoplnsn and mwller mwolei,

vihan nEmoronb.



“Pour® Layilsg cells indisate = narited reduetion in nwber (or
shaense) of reesgnizeble Lapiig sells. Thooe intarstistisl pells prasent
8odd not be onlled althor normal or smell Lepdigz oolls hesamuse Sher
lacied ¢he chareoterletio size, shape and pramdotion, On the other
hand, thay had mulsl chersateristic of the eell of lepdipg, oo are
not to be reparded as necanahymal oalls,

he sorralation is bast illustreted Iln the following summary:

fumbesr of Hmber of

Pationts having Patients having
hapiig Call Tota) by Nowmed Andropen  Andvogen Dofi-

Clnesification of Pabionts Tonotion eiency
Gnod 60 48 2
Taiw 26 %6 o
Poor 3% 12 20

it 4o ovidont thal nowmel andsogen seovobion ie aseociated with
both "grod” and "falr” Lopdig oalle, and it may do conslnded that foyme
of intesstitinl cells heving less than iha usual smount of oytorlasm,
vacuoles and granulos contained by comventional, naburs Loydly edils
are sapable of sesreting add_qumu asounts of androgen,

1t is alao evident Shat androgen defioiency Lo nmmaslly sssocisted
with Lapdls eslle in the “poor® cabegory, Howevew, the revorse dces
rot hold singe only 807 of petients in vhen Lepdly celle wers classed
os "poor' had andyogen deficiency.

The dogree of dlovation of gonadotrovhine in thoee onses tendeld
$o follow tho pominel activity, vhileh woe disturbed in ccoh off ths
22 with overdt andwopenie delfloienoy—=lhionoe, gonadotronhine wore sle-
vated. lowewer, no consisteny pattern gould be estadlished betwoen
Layiig edll avrearsnge and mwber and the gonedstrophin emeretion,



Seniag) Viudd

The muber of speraatozon por e, $andes to vary direstly with
the dagroa of gorminnd folluedt howover;, o nany individwal variatione
are ongountored fhad eimifmme oan bo attachod only ¢ thie goneral
trand. The eposm count for o given patlent 1s found %o Ve lerpaly
without significence in prodioting the dogrew of morpholosical ahange
in the %teatos oy the cdlevallicn in ponsdotrephine.

Dobermination of motility of epermabomoa, total volume of the
ajaoulate, ant mowphologloal cpoearance of the spamatoms is of
ralativaly minoy importonce in eocteblishing permingl fellure. These
tand to be poover in general se tobtal sperm opuntes deorease. o helpfud
corralation could de established betwean fhece pbsapyvatlons and
tostionlay morpholony o mnaiotvonhin exvation.

DIBCUBSION
The data presented hoar wpon each of the three hypotheser soncerning
the testlie-pitultary relstlonshdp.
Mwocates of the gndropen gontand that
under physiclogic olrounglances, the seeretion of gonalotrenhin s

kept in abeyance by elrculating sndrogen. This hypothesis ie hald %o

be wmienahle dy most wrkers bYogause replecemant doses of aniwnpen,
vhen given to hypogonadsl or castrated man, rostors all lnown andyogans
controlied chorastemisticn to morasl without affecting gonndotrophin
seeretion or exspetien, (1,2,8)

The present asaries includes 72 patients with elewated ponado~
trophidine, The majority had normal asounts of androgen in the ocliroulaw
tion, and intect Leydis eolls. This ie incompatible with the sndrogen
inhdbition hypotheeis.



Muwoontos of the Lnhibin hynothesig dontend that the testls
alsboratos s nonesndroganie wateresoluble mibstance whish koeps pitnd-
tory searation in sheymmoe under phuslologlosl sireunstiancesn, This
hypothesie is hald to Do wnbensble by moot wylkers deacanse no ennh
subgianse has bean fsoleted, and W suoh sidhetunne amn be dotented
in testionl r extracts with wlrom;ariw.

There is no direct evidenee ¥hat pltnitary content, seeretion or
wrdn ¥y axerotion of gonadotrovhing has bheen altared by adminietretion
of "inhibin", In genernl, those oxtracts wileh hove beon root potend
fuhibitore of prostate or soninal weslcle devalopment have besn mecd
crode and definitely toxle to ¥he asssy animsl, (31)

1% has boon contended thot Leopdlig cdlls produwoe "inhidbin®, In
our serles of cases, clevatlon in gonadotyorhins is essoolsted in the
najority of patients with normel Leydipz 20)l morpholegy and androgonic
fnation. Thie le inpompatidle with the eoncept that Lepdiz cells
rormally produce ®iohibin®,

It hae boen contonded that Sertoli cdlle produwse “irhibin". In
our emries of canes, olevntion in gonadoteophin cocwrs in » significant
nmber of patients with intact Serteli eells. This Ll fmvon-atibdle with
the consgpt that Sertoll colls produca "iohibin®,

Thesa seme srguwents would hold for Lapdig edall or Sartoli eall
produstion of any othey inhibitor, o.z2. ocotrogen. -

1% may be pradisted that those workers that held So the "inhidin"
hypotbosie will rotreat to dlaiming gerninal cells prodwos "inhibin®,
This i not dleproven by the pronant data,
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Advoestes of the L gonteond thet during sotive

spertetogamesie gonadotrorhine ove incotivated. "Ten spometoponesis
falls, the gonadotrophing ore not insotivated and eriil over in the
urins in looressed amcunts. In Chert 2 are alwwm the data from padionts
having varrlag muwbers of tubules ehewing complote solewoels, and wopy-
ing mubers of tubules gonidalnlng only Sertoli adiley ths twn constaont
factore are s complote lock ¢f spermatogenesis and wniforily high
urinay gonadotrophin exoretion, Thus 1t soens that 1% %8 ast the
dogree of eclerosis nor the munber of funetiona) Sertoll sells, but

the abesense of svemstogenasis whieh ponses the Inereasel gonadotrophin
axgyotion, Chart 4 illustrales thic coneept. In a pationt with nowmsl
gonadotronhins, spermalogenesis is sotively ocowrring and urinusy
gnadotroshine are at & normel leval. In the cane with only Septoll
oalls, sparmatogenesis Lo ebsent, and consemmantly thers is an ine
eressed exorction of gonadoterophins in the uwrinae, In both instances,
the Lepdlg eelle are present and nommal in mwsber snd functlion, and

in pelther gase s thare a significent degree of selercsis. The only
verishle in the tostis, them, Lo the sheonse of svermatopenssie. In
Chopt 3 the titers of urlnayy gonadotrophins of oll 115 cuses are plotted
a@inn the rolative sotivity of sparmetogenssis, The blask sqousres
indicate tho average figores, It can be sean thnt the aversges follow
o straight line eurve-—ao sparmatogonesis doorentes, the urinagy ponodow
trophine ineronse. At the one end, whave spornstopenceie mas good in
all tudmles, the wrinaey gonsdodzoolin exoretion was nownad, vhersas

ot the other and of the line, whore soeymatogencels wos entiraly absent,
tiie urinaey gonadotrophin cmretion wes undforely slevated, Thess
findings are conesnant with the hypothesis that during sctive gonadsl
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a6
funotion, gonadotroshine are insotiwiad,

The inverse corraloblon batween the degree of solavosis and speru-
atogonenie 1s most illely due to inteference of metabolie smehenge
botwean the semiaiferons tubules (vileh howe no intratubad-» vaseulap
pupplyle and the blood vessels. ALl mubvisnt emchonse betwsen blood
sirsan and goyminel elements must pase the tunice prooria snd the
bosement membrane, The interposition of adlition ) layers x#u:s NG
assuarily intarfere with passage of mbrlionts %o the eporentogmenit sells
causing thelr eventuel derise,

By eorpelating mogohologiosl eprearsnce of Leyilg cells with
urinary gonadodrophin tltere 4t wes noled that mall darily stelned
polyhodrel oelle containing malel charsoteristie of Leyiig cells ave
evidently produelisg adenunte smounts of endrogen, This confime the
congerts of Tookanf A1 0a1mal 1 ant send snd 0kke) o{28)

Oslund found thet Lepdipg cell develoomont mey preceds, accompany
or follow evidenges of andymgen seowration In snimele with sessomal
broading hobits, In mabure men Zand and Okiweln found oo much verias
tion in Leydip calle %o ostablish » nnr;nul pattorn,

fiooker found that durdng somnal matnration In $he ball, sndvopen
ia elsborated for many sonths before large, plump, well-granulated,
vaguoloted moture Lapdls velle develop.. The interstitlsl edll mwonr-
anoe in the duall dwring puberty tut before nature Leydiy calls develop
aro not unlike those in our "felr” cotesory ond even resmhles eme

rated as “"poort,



BUILIARY ANT QOMOLUSIONS

It in concluded that the physloleglea) vegulator of uwrinesy
radofroohin sroretion is e Inactivation of elraviating gonado-
trophing By She testis during tho stimmlation of sotive speymatesenceis.
sneillary neohanlens for the geatml of pitultary gonadotrorhin sesre~
tion are recognized. Thay ingluds the suppression of pitulitary gonsdos
trovhin seerotion by greater than p sisloglecd emountis of estrogens
and andwogens, |

There waa found to do o direct sorreletion betwesn the degres of
gaminad fallurs ond alewation in weinary gosdoteornhin oworetion in
115 hypogonadel men. In the sbsemoe of gemmined sells, gonedoteophin
aiurs wera inveriobly alovated oven in the prosense of nomael nmurbavs
of nohal appoaring Leydis ad Sertsll cells.

Interstitiol osileothar than maturs wemal Levils calls, are
ém&la of wneoroting andyogen,
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