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HISTORICAL

From ancient times it has been recognized that when a éow
gives birth to twin ealves, one & male and the other a female,
the bull will develop normally whereas the cow often, though
not always, will be a freemartin, That is, her reproductive
organs tend toward the male type. Om the other hand, if both
offapring are of the eame sex, they are normal, John Hmter
(1) observed this condition in studies em the horse, ass, cow,
and sheep But not in man, the cat, ar dog.

William Harvey (2) noted in horses and slovenefooted animals
which occasianally produce twins, that in some instances each
twin had its omn placenta, while others shared a single placenta.

Lillie (3) shawed that the freemartin is sygotically a fee
mle modified by the s#ex hormanes of the male owing ta the fusion
of the two chorions and the congequent interchange of bloods

In 1657 Huter noted that the sexusl oharacters depend largely
an gooadal activitys He remarked that prior te the onset of
paberty there 1g not muah to distinguish the male from the fo=
males The speocial famtures which distinguish the male from
the female appear nostly at the time of pudberty. After the
reproduotive period has ended the appsarence of the female tends
toward maleness, or more properly, the hermaphrodite,

The firet demomstration of the harmanal aetion of the testis
was made by Ihunter in 1794. He reported that spur transplants
from & young cock to the shank of a young hen were suacessful



it no spur grew., Ihe rudimentary spur from s hen, when trange
planted to a oook, grew nearly as fast and to as large & size
as the natural spur of the other leg.

Berthold (4) showsd that the castration effects in fowls
ocould be alleviated by testicular grafts.

The belief that the fesbleness of aged men was partially
due to testioular failure led Browpe8dquard (5) in 1889, at
the age of T2, to injeot himself with extreots from the testes
of dogs and guines pigs. He noticed some improvement in mug~
sular tane and inoreased bodily and mental vigor. However his
results wore net particularly striking and he thought that they
were periaps attributable to asutosuggestien, Veriot (6) injested
male patients in the same ramner as Brown=S8quard and gsbserved
similar results btut likewise thought them to be the conseguence
of autosuggestion.

The recognition of the hormonal basis of ovarian activity
began in 1906 with the work of Marshall and Jolly (7). These
workers induced estrus in spayed degs with both ovarisn extrsots
and peritaneal implants of estrus ovaries:. They also obsesrved
that the secretion which causes estrus is different from the
prinoiple produced by the corpare lutee.

The next great advance was the discovery of "oestrin® or
"follioulin® by Allan and Doisy (8) in 1923, A principle iso-
lated from the liquor folliculi of the sow's ovary indused astrus
changes in the rat vagina. This werk eventually led ta the



synthesis and characterisation of erystalline “ocestrome® by
Dolsy, Veler and Thayer (8) in 1930, and, independently, by
Butenandt (10) in 1829,



Aocurate quantitative studies of affects produced by gonadal
hormones were impossible prior to 1929 because of the variatioms
in erude extracts. With the advent of pure erystalline prepare
ations of both estrogenio (9,10) and androgenio (11,12,13,14)
substances the ploture was slarifisd to some extent by reducing
the setivity of various prineiples to mathematical expressions.

Yor deteailed studies of the gonadal bormanes it 4is useful
to divide them into tlree ¢lasses: (a) androgens, (b) estrogens,
and (¢) progestins., This classification is not entirely religdle
in predisting the bioclogleal activity of a specific hormeme within
the organism because intermediates in the metabolism of s hormone
may vary in activity end also bscause of a certain amount of
overlapping in the potentialities of the verious hormones.

The chief naturally ssouwrring androgen derived from the
testes is teostosterone which apparently is converted in the
liver to androsterone and its sterioisamer aetiocholans=8(a)e
ol=)l7~acne. The latter twe are exereted in the urine, Trans-
Delgydroandrosterane is formed from seortical precursors in the
sdrenal gland.

Graphic formlee for the elilef satureated and unuatursted
androgens are shown in FPigure 1,

Fumerous campounds closely related to testostermms and
androsterane have besn shown to possess androgenie activity,

The mambers of this seriss differ omly in the relationships of



keto- and hydroxy- groups in positions $ and 17, the spatial
relationship of the hydroxyl group, the presence-~or absence-~
and the location of unsaturated linkages in ring A.

The importansce of these relationships has been pointed
out by Butenandt (16), who has shown that by merely c¢hanging
the unseturated linkmge from A to A, the activity of androsteme-=
3317--dione may be altered from estrogenic to androgenic. He
bhas further ehown that hydration of the keto groups at positiams
3 and 17 and the shift of the unsaturated linksge to the &’ po-
sition of ring B produces a substance with both androgemic and
estrogenic setivities (gives a positive Allen-Doisy test and
supports capon camb growth).

The substances isolated spparately by Butenandt (10) and
Doisy et al (9) fram pregnancy urine proved to be estrome.

Later estriol and estradiol were isolated fram natural substances.
Girard et al (16,17) characterized two other estrogenic substances,
equilin and equilinin fram pregnancy urinee ZThese have proved

to Vbe relatively unimportant in physioclogical work.

The work of Dodds and lawson (18) has shown that the phe~
nanthrene nucleus is not ne¢essary in compounds possessing es~
trogenic properties. Highly active substances containing two
benzene rings have been prepared synthetically by Dodds and
co=workers (19,20).

Formulae of the chief naturally occurring and synthetic

estrogins are shown in Figure 2.



The raole of progestin in birds is sonewhat obsours but thought
by some workers (21) to affest the interval of ovulation, The
chemistry and mode of action will not be discussed here.

It should be understood that neither type of hormane, an=
drogen or estrogen, is peculiar to either the male or to the
femle, Purther, there is no yital antaganism between the ovary
and testis (22,23,24), Hill (26) jolned mature male and female
rats as parabiotic twins and found that for the most part each
individual retained its sexual characteristics in spite of the
interchange of bloods

The production of mmdrogen and estrogen by the gomads does
not deopend directly cn the g=netieally determined sex of the
hosts That is, a testis transplant in a femile still producus
androgen and an ovarian graft in a male produces astrogen, pro=
vided the grafts are suitably losated for their function. The
response of e tissue to a certein harmone is then innate in the
tissue and not dependemt upon the sex of the host,

Danforth and Foster (26) showed that skin grafts from chicks
retained the eharacteristics of the donor 4f the recipient was
of the same sex, but in gtraing varylag in color between the
sexes, the graft responded appropriately to the sex of the host,
The grafts then retain their capacity to react in the ordinary
manner to gonadal hormones.

It should be further understood that the actian of a spe=
eific hormome upon & tissue is not necessarily directly opposed



by the go-salled hormaome of the opposits sex. In many instances,
partioularly in camb resetions of fowl, beth androgen and estrogen
are reguired to support noriml develspmsnt and maintainemcs (27,
28,29). Within physiological ranges, these synergistic effescts
are common, and only the sbsence of one prineiple or a massive
dose of the other will casuse abnormal eppesrance or functiom,

Figure S shows ths hormonal relationships econtroling normal
growth and reproductiom in the fowl,

Destrustion of narmal overian funotiom in birds by tumor
growth or disease frequently results in the acquisition of male
socondary sex characters eand behavior pattern.

Probably one of the most striking emimples of mex reversal
pzcurring in nature bhas been reported by Crew (30). A Buff
Orphington hen, deseribed as a producing bird, wnderwent & period
of trangformatiom durinpg which it took am males characteristies,
At the end of this tranaformation period thas bird resemdled a
normal mals both in appearance and behavior. The bird waz found
to produce vimble speim and eventunlly sired twoe chisks. Autopsy
revealed that the ovary had besm replaced dy a tumor and two
functienal testes had developed,

Foll (31) examined B birde obtained from Crew and found them
to be hans in warying stages of sex reversal, QOne, the spstimen
desoribed by Crew, had changed saompletely from a fartile hen
te a fartile cook, Two contained mature seminiferous tudules

in the left gonad and a mmall tesatis was present in eaoch eage



on the right side. The ovary of one was largely ocoupied by
typical immsture tubules and &in another the immature tubules
wars atrophic. The remaining three smmtained sex cords and
small tubules of an embryonic type.

Reed and Martin (32) have reported a Rhode Island Red hen,
previously described as a good layer, which developed an unusually
large comb and wattles and a typical mile hackle, This bird
orowed and assumed the behavior pattern of a maturing sockerel.
Emmination revealed two well«formed testicles, a degensrate
ovary and a gmll fatty tumor., The testes displayed typleal
testioular tissue although no sperm could be isolated,

These proliferations of testicular tissue following ovarian
degeneration caused by meoplasms also have besn reperted by
Mursier (53).

In many instances of spontanecus sex reversal s tumas is
found (34) although other ocauses for massulinigation in hens
have been reported, i.e. tuberculosis (36) and fowl typhoid (36).
Greb (37) has reported tha occurramte of an apparently sexless
pheasant with plumage of the male type in whish no remmants of
gonad tissue ocould be found,

The present study involves thres pheasants and six domestic
hans which for cne reason or ancther presented abnormalitiss of
appearance or bshavior. A normal pheasant hen stllected in
the fall of 1947 is included for comparismm.



MATERIAL AND METHODS

Higtological material from all specimens was removed mnd
placed in suitable fi:mtive (Zenker®'s, Boulm's, or F.A.A,) and
sectioned at 10 mierons, Harrls haematoxylin and eosin were
used in the preparation of seetions for routine examination,
rﬂoidemiﬂin'n iron hematoxylin was employed in the eytological
ptudies of tumor tissua,.

Bird io. 1, & cook-feathered pheasant hen, wias shot on
November 30, 1948 1n the Pierre vieinity., The plumage was typ-
ically male though somewhet lighter on the belly, and the wings
and tail were samewhat shorter than those of the normal male,
The bird was smsller than the usual adult male; there were ne
spurs; and the tarsi and head were mmll-«typieally female.

The ovary (Figure 4) wes a dark granular mass 12 mm, x € mm,
No right ovary was presont. The oviduet, 4 rm, wide at the
cloaca, gave evidonces that eggs had beem lald during the waw
of 1846, One egg (yolk only) wae found midway in the oviduet
snd gecurely attached %o the wall, Below thiz point of attache
ment the oviduet seemed to be sovered from the cloaca,

Tissue was not sulteble for histologieal study of this
specimen. Gross examination revemled the ovary to be darker
in eolor tham ordinarily found, but was not otherwims sipnificant.

Bird Nos 2, a pheasant hen, was taken at approximately the
same Lime in the PBrookings area, This bird was distinetly henny

in appearance except for a apur € mm. long on the right leg



and & mariked amount of caloration of the lors,

The avery was an indistinet granular mass 16 mm, x 7 mm,,
grey in colar. The oviduct was small and quite difficult to
trace. Involution of the bursa of Fabrisius indicated that the
specimen was a young mature hen from the previous summer hateh,

Histological examination of the overy disclosed no signife
icant abnormalities. Seversl atretic follieles were visidble
slong with a considerable number of small dewaloping follicles
(Figure 5)¢ The supportive tissue was normal,

Bird yo. 3, & normal pheasant hen, Whs taken in Eovember
of 1947 in the Brookings area for comparison, Beth gross and
histologliocal exmmimations showed it to Ve a normal femle.

The ovary was a grey granular maes 19 mwe, x 11 =mm, The
oviduct wma distinet, easily traced, snd indlcated that the

bird had prodused eggs the previous spring.

10

Histologically the every showed numerous developing follicles

of amall sise and several large atretis fellicles (Figure 9)

containing granular material, The interstitial tissue was normal,

Bird No. 4, a pheagant hen, wae teken alive in the area
south of Caveur, It was quite thin of flesh but apparently
normal, There were no spurs and the plumage was consldered to
be that of & normal femals,

Autopsy revealed a tumorous mass 4 1/2 x & om. at the site
of the svary. Other than the tumor, gross exanination showed
nothing significant,



Histological examination revealed a tumor tentatively iden~
tified as an hemangioma, A large part of the tumor (Figurs 7)
wis occupled by a blood clote The remminder of the ovarian mass
congisted of nurmally developing fallicles and supportive tissoue
(Figure B).

Bird ¥o, 5, a white Plymouth Rock in good flesh and appare
ently normal wms examined beesuse of fallure to lay. Autopsy
rovealed a mmall tumor sdjacent to the ovarian mass, and a s=all
imperforate oviduct,

Grossly the tumor appeared as a lcbular mass involving
about two thirds of the ovarian tissue, Numsrous small white
nodules about the size of buock shot could be seen. No large
follicles could be gseen gither in the tumor mass or the appar~
ently notmal ovarian tissue.

Microscopically the tumor was identified as an adenccer-
cingma of questionable origin. Most of the mags consisted of
cords of dead cells surrounding isolated areas in the periphery
where mitotiec figures (Figure 9) could be seem, In theue areas
the proliferating cells were arranged in typleal cord-like struse
tures. A emmnective tissue stalk jolned the tumer to the ovarian
mitss, but no ovarian tissue could dbe identified within the area
ocoupled by the tumor.

Birds Hes 6 and No., 7, two non-=laying hens of heavy breeds
(White Rock and cross-bred) were sxamined to determine the cause

of their failurs to lay. Both had the appearunce of nérmal hens



and are included in this study because of interesting observations
o the oviducts,

No. 6 was in poor flesh and a large pmlpable mass was present
in the abdominal cavity. At autopsy this mass proved to be a
conoretion of yolk materia) (Figure 10) situated at a point just
above the istlmms of the ovidust. 8Scme scar tissue (FPigure 11)
was present at the site of the comeretion but there was no appare
ent imperforation, The overy was normal end ovulatory as evie
denced by mature folliocles (Figure 12) and marked fatty infile
tration of the liver due to the rqo.b-orpum of large sanmcunts
of yolk materisl,

No histologicel exmamination was conducted.

Bird No. 7, & cross=bred (White Rock x Rhode Island Red),
appeared to be in laying condition. It was in good flesh but
was not oredited with laying in a trap nest record extending over
a period of more than a year.

Autopsy showed the ovary to be normal and ovulatory (Pigure
13)s No vestigial right ovary cculd be seen. There was extene
sive fatty infiltration of the liver. The oviduots (Pigure 14)
were very smallj the ome on the left was imperforate and the
right oviduwet waus cystice-gomewhat larger tham ocmmonly seen,

Bird No. 8, a Leghorn hen was examined because of peouliar
feather development and enlarged comb and wattles. The hackle,
saddle, and tail feathers were of a male type.

Gross examination of the viscera showed nothing significant
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The thyroid was snlarged.

Hiastological examination of the ovary also revealed nothing
significant (Figure 15). However, the thyroid gland was goitere
ous, showing many follicles devoid of colloid (Pigure 16). The
follicle cells were enlarged and filled with vacuoles. Little,
if any parathyroid involvement was seen.

Bird No. 9, a Barred Rock hatched January 17, 1950 and three
months old at autopsy was selected fram a pen as a young cockerel.
Cambd develomment, plumage, and general profile were all of the
male type but sloser examination revealed the darker barring of
the plumage characteristic of the genetic female which does not
possess the sex-linked dilution faotor.

There was an extensive accumulation of yellowish watery
fluid filling the peritaneal cavity and a large lobular tumor
36 x 3 x 8¢l cms was found median and posterior to the intact
mass of ovarian tissue. A striking amount of fdeoyelopment o
seen in the oviduet and the vent rasembled that of a laying hen.

Histological exmmination of intact ovarian tissus showed
it to be quite normal with many developing folliocles, & few in
various stages of atresia, and apparently normal interstitial
structurvs, 8Sections of the tumor were somewhat canfusing in
that the definite glandular, cord~like structures of an adeno=-
matous type (Figure 17) could be found enly in isolated areas
close to the attachment of the tumor to the ovary., Sections

fram other areas in the tumor morv closely resembled a solid

- LEGE LIBRARY
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carcinama with a delicate sanneetive tissue strama.

Bird ¥os 10, a White Rock han was typical of the type of
reversal camonly cbserved in floeks. Durimg her pullet year,
ogg production was fair with same fertile eggs being produced.
However as & hen, only three eggs, none of which were fertile,
were produced. At the time of saerifice, the gemerul prafile
was male with & large, rough, turgid cmmb and mattles. Plumage
type was sssentially "haxmy®. There were ne spurs but the volee
was male in oharacters

Autopsy revealed a mmall growth dirsctly attached to the
ovarian mass by & peduncle., The growth measured 1.9 x le¢ x
0.8 ome and was quite vassular and dark in eolor. Nothing ab=
normal was ssen in the oondition of the ovidnet but the ovary
showed no signs of being ovulatory.

Histologioal examination of the growth showed it to de
nnmelignant, An infectious process was evident tut diagnosis
was not made. The oyst (Pigure 18) emesisted of epithelial
cells with no particular organization contained within a cme
nective tissue capsule. Nests of loucocytes and large clotted
areas could be seen throughout the cyst,
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DISCUSSION

In the genetic male or female the first trace of the em=
bryonic gonad is m thickening of the peritoneal epithelium in
the angle between the mesentery end the Wolffian body. This
anlage enlarges to form a ridge covered by peritonesl elsmsuts
considered to be columar gerndinal epithelimm from which, in the
next stage of devalopmint, a number of invagimations are formedj
the sex cords of the first proliferation: In the female thess
invaginations glve rise to the medullary coirds which after a
time abort., In the male thess curds form the seminiferous tubules.
The primordial germ cells migrate into the epithelium of the
germinal ridge end finally into the sex cords whare they appear
az conspicuous rounded cells, ¥p to this polat sex is not dis=
tinguishable but the period of differentiation them begins, and
in the cords the cells steadily enlarge until these columns may
be regarded as mmall semdniferous tubules. Thess tubules con=-
tain twe types of cells: (a) mmall cells with oval muclei arrunged
immediataly benesth the bapement membrame, and (b) large cells
containing sphericel nueclei which represent both primary and
sscondary cells derived from the previously mentioned maall
cella, Following this period of differentimtion the period of
pre=spermatogenesis appears during which Sertoli cells srise from
epithelial cells, and the spermatogonia whiech, after repeated
mitoses, give rise to the primary spermmtooytes. The final

stage in the develompnant of the tubules 1z then spermatogenesis



in which the secondary spermatocytes are produced.

Figures 19 and 20 show the development of normal testicular
tissue during pre~spermatogenesis. The ¢yclic naturs of repro-
duction in the pheasant displaye both the sctive testioular
tissue from late March through the breaeding seasm and ths re=
gressiom of the quiescent period lasting from mid-August to the
next spring.

Tumors of the reproducstive organs according to Goss (38)
rank secand in inocidence to tumors of the blood forming organse.
Tumors of the ovary are maost frequently adenocarcincmas,

Figure 4 shows the gross aspect of the abdominal ecavity
of Bird No. 1. The dark color of the ovary is definitely abde
normal and may represent a tumor of the hemangiomatous type.

The fact that the bird ovulated during the summer of 1946 in=
dicates that the plumage e¢hange took place after tha eummer
moult of 1946, Since no satisfactory material was available

for histologicel exanination nothing definite can be said regard-
ing the state of ssx reversal in this specimem,

Figure 5 shows the ovary of Bird Mo, 2 to be guiescent but
narmale-typical for the time of year whem the ovary wms obtained.
An interesting point is the cocurrsmme of s spur om the right
leges As previocusly mentianed, this was the criterion on which
the examination was based. The normal spur of the female is &
small plate=like disk and the incidence of an actual spur in-
tegral with the bones of the shank 1s extremely rare in this

16
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sex (39).

The lore of the female veries from specimen to specimen
with considerable coloration often appearing in normal birds
(39).

The actual devistion fram the normal in this specimen 1is
slight and the examinsticn offers no explanation for the occure
rence of the spur,.

The histological aspect of the ovary of Bird No. ¢ is shom
in Figure 8., Here the tumorcus mass has not affected the share
acter of the ovarian tissue in gemeral. Developing follicles
and supportive tissue are still typically femeale with no appar=
ent reversal in progress.

The adencearcinoma in Bird No. § was not accampanied by any
enlargement of the right vestigial owary. This campensatory
mechanism is often observed in situations where normal ovarian
function i# impaired by malignant growth (33). Figure 9 shows
an area of active proliferation. This specimen never layed due
to the imperforate oviduct but possibly lad at one time deen
ovulatory. Seoomdary sex characters of this specimen were typi-
cally female indicating that the tumor bad not progressed far
enough to impair ovarian function. However, in time this speci-
men would likely have taken on the altered characters accampanying
progressive ovarian atrophy.

Birds 6 and 7 failed to lay eggs because of malformations
of the oviducts. In Bird No. § scar tissue (Figure 1l1) present



at a point just above the istlmus indicatad a previocus injury
which explains the massive conoretion of yolk material (Figure
10) and subsequent fatty infiltration of the liver.

In Bird No. 7 the left oviduct was small and the conditiom
eppeared to be an ambryonic failure of the oviduct to develop.
Figure 14 shows the malfarmatian of the oviducts. In neither
cage was there any evidense of sex reversal.

It is difficult to explain the occurrence of male plumage
and head furnishings of Bird No. 8 an the basis of the histo-
logical examinmation. However, the faot that thyrold funoction
was somewhat impaired (Pigure 16) would scoount for nhanges in
feather configuration sosording to Seyle (40). Hypefunctien
of the thyroid probably does not affect the ovary directly but
decreased thyroid aotivity is accompanied by a general-adaptation=
syndrome with & oconsequent reductian in the soncentratiom of
cireulating gonadetrophins. ZThis reduction of gonadotrophie
activity eventually causes involution of sedoondary sex charaoters
and subsequent atrophy of the ganads in both the male and the
fenale, PFlumage then tmmds towmard the male type.

The emmdition of the ovary in Bird No. 9 is very similar
to that of Bird No. 6 exmept that the reversal of sex sharscters
is more pronounced., Areas of typical glandular arrangement
(Figure 17) and the oharacteristis accumulation of ascitio fluid
indisate that the mlignant growth is an adenscercinama,

The infectious process involving the overy of Bird No. 10

18
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is shown in Figure 18, The growth in this case was nonmalignant
and caused the arrest of ovulation. Few developing fellicles
and atresis of a mmber of follicles could be seam.

Gross and misroscople comminetions lmve shown five pathol-
ogical conditione of the ovary and one abnormality of the thy=-
rold (goiter). In each omse there has beem some indication tlat
the soegondary sex characters of the specimen were altered but
in no sase could classic reversal be observed. It is further
interesting to note that in the specimens (1,8,0, and 10) whare
reversal was most pronounced, significent changes 4in the ovarian
tissue could not be observed. Parkes (41) has discussed four
similar cases of apparent reversal in which no histologicel egvie
denece could be fowde Lipschuts (42) has mlso pointed out this
fact in work with guinea pigs.

In birds of & dimorphic species the plumage of the mature
foele is feminized by estrogens elicited by the functiocmal
gonad. Androgen therefore would not be expected to influence
the plumage of the female directly., However, in the oase of the
goanadectomized fowl the plumege changes from that of the normal
female to & neutral or soukelike pattern, The absince of a
funetiooal gonad is then s logical explanatiasn of male plumage
in a genetic female. If anly the funotiamal left gonad of the
female is destroyed the change may be transient with a reversion
to plumage of the female type at a subseguent moult. This re=
version may be caused by hypertrophy of e¢lements of the vestiglal
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right ovary., However, abgsnce of a functiomal gomad or the
proliferation of medullary elements of either the functiomal
left or vestigial right gonad may be offered as an explanation
of persistence of plumage of the male type.



Three pheasants and six domestic hens were exmmined to
determine the causes for variation in the secondary sex chare-
acters.

l. Pfumorous growths of ovarian origin were found in one of the
pheasants and two of the domestic hens (Nos. 4,5 and 9). Ne
cages of hypertrophy of the right vestigial ovary or medule
lary proliferation of testioular elements were found.

2. Eypafunction of the thyroild apperently osused involution of
the female secandary sex ocharacters of ane of the domestic
hens (lo. 8) and a oonsequent expressiom of sex charactars
of the male types

Se Two of the domestic hens (Nos. 6 snd 7) wers found to have
abnormalities of the aviduot,

4., An infection of undetermined nature caused the appearance
of male head furnishings and volce in one of the demestic
hens (No. 10).

6o No apparent cause was found for the variations in the sece
endary sex charactars of two of the pheasants (¥os. 1 and 2).
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Flgure 1.

Chief saturated and unsaturated eandrogens.

(Xamenclature

after suggestions by Butenandt and Rusiolka.)
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Figure 1. (continued)
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Chief naturally occurring and synthetic estrogens.

(Namenclature after Adam et al 44,.)
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ANTERIOR PITUITARY

ROLACTIN
C(SUPPRESSOR)

LH

PLUMAGE &

OTHER SEX
ESTRIN GCHARACTERS

Pigure 3.

Behematic disgram of hormonal control of the female
secondary sex charasteristics and reproduction in the fowl.
(Modified efter Romanoff and Rommnoff 43.)



Figure 4.

8mall discolored overian mass of epecimen mo., 1 shown

in situ,



Figure 6,

showing normally developing

specimen no. 2

Cvary of

follicles and interstitium.

X 100,

Hematoxylin end eosin,



Figure €.

Hormal ovary fraa specimen no. 3 showing various stages
of fallicle development. Basmatoxylin and sosin. X 42,



Figure 7.

Hemangioma of the ovary from specimen no. 4 showing
large clotted area, Hemmtoxylin and eosin, X 42,



Figure 8.

Ovary of specimen no, 4 showing normally developing
follicles., Hematoxylin and eosin, X 100,



Figure 9.

Adenocarcinoms from specimen no., 6 showing mitotie fig=
ures of an actively proliferating area, Heidenhain's Irem

Hemmtoxylin. X 450,



Hgnro 10.

Croes secstion of yolk oconcretion removed from the ovie
duet of specimen no, 7.




Figare 1ll.

Dissectad oviduct of specimen-mo, 7. Note scar tissue
at points indicated and the distentiomn of the oviduet at the

site of the comeretim,



Figure 12,

Ovulatory ovary of specimen ne, € shown in situ.



Figure 13.

Ovulatory aovary of specimen no. 7 shown in situ,



Figura 1l4.

Undeveloped left (indicated) -and cystie right oviducts

of specimen noe 6.
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Figure 15.

Ovary of specimen no. 8 showlng devalaping follicles end
normal interstitium, Hemmtoxylin amd eosin, X 100,



Flgure 18.

Thyrold goiter of specimen nos 8 showing hyporgleasia and
absenca of colloid., Hamatoxylin and eosin. X 100.
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Figure 17.

Adenocarcinmm from speolmen no, 9 showing witobic fige
ures and glanduler sarrangmmant of cells. Hematoxylin and
esosin, X 450,



Figure 13,

Ovarian cyst from specimen noes 10 showing spithelial

cells and leucocyte nests.

Bamatoxylin and eosin,.

X 100.
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um. 19,

Inactive testis. Hemtoxylin end eosin. X 100.



Pigure 20,

Tostis showing active spermatogenesis.
Iron Hematoxylin. X 100.

Helidenbain's
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