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INTRODUCTION 

One of tlle more interesting tuaor• of th• OTary i• the arrhe. 

aohlastoaa. Rare ill oaourence, it is aharacterized by a wide apee .. 

trwa of hiatoloqioal patten, an ueertaia clinical piet•re, beth 

•• regarda aali9)l&acy a.ad aymptoaatology, a.ad tae secretion of pow

teat androgenio nbstucies •• :,1tt undeteraiaed. 

Because of tll• rarity of the tumor, it WO\lld seem fruitl••• 

to expand tile slowly bat persi■teatly ealazviag U.terahre on the 

pathology ud cliaical aspects. BoweTer, if aore iafe:miation wera 

&Tailabl• aa regards ■pecifie (ud probably 11aique) entiti•• which 

are secreted by tll• tUJ110r, it aight be poaaibl• te uderetaad it• 

aede of secretion •• well as daTishg a urinary aethod for preope­

rative diagJlosis. Ia tllia eTent, early diqaesia ud, therefore, 

early therapy aight aubdaate ia greater therapeutic sueae••• 

It i• the object of this iaTeatigation to aaa.lyze tlle tiane 

of a •typical arrhenoblasto:aa•· a.ad atteapt to isolate frea it 07 

■teroida that aight haTe aecretory eignificmu:e. Te better uderw

etand the place of auo u aaaly•i•, a.a abbreTiated reTiew of•• 

Tail&ble iaforaation concerniIYJ these t11Dl0r8 i• pre■ented. 

Hifil'ORY 

A. Definitions ud classification

In 1903 usculinizinq tu.ors of the oTary were first reported 

by Piek 1• He naaes hi• tW10r •adenoaa tubular• teatieulare oTarii•

because it cloaely resembled testicntlar tissue. The first report 
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in the American literatare was by Moats 1 ia 1915. He described

his tuaor as a •tihroblastic aarac:na of eabryonic testis.• lo 

ay■teaatic classification wa• pre■ented util ltio whea Meyer re. 

ported a aeries of th• aad gaTe the t1D10r i ta aew 9eaera.lly ac,-

cepted nae, tile arrhen�blastaaa. 

Myers' cla■sifieatiOI\ 3 is aow lllliTeraally accepted. Hw­

eTer, because ef the known discrepancy between the histologic ar­

chitecture ud tae eadoerinoleqioal function of th••• tu.ors, it 

would aee:m adTaataveous to add to the present classificatioa an 

additi•aal aspect based oa the eatity of ud.roqen aecretie� rataer 

thaa hiatologi• appearance. Ia table I au.ell a correlation is pre• 

••ated.

l) • adenoma n­

bular• teatieula­
re oYarii

2). intermediate 

3). atypical 

TABLE I 

Typical ud atypical 
blbllar eleaents aad 
soae solid eleaents. 

Typical &ad atypical 
tubular eleaents with 
more solid elements. 

Lea.at differentiated. 
Twlora are solid or 
predainately ■olid. 

Secretion 

Rarely 
( 3 reported 

cases) 

Unally 

Vnally 

Many early writers included ia their case reTiewa of arrhe­

aoblastcaas aa adrenal rest twae>r of the oTa.ry, the JU.sculiaeTo­

blaatoma. Taia twaor cliffera histolOCJi•ally froa the arrhenoblas• 

2 
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taa. Tke foraer i• a011.po■ed of aggregate of lipoid eell■, while 

ta• latter i• u.da •P of ■-all darker stained cell• arranged in ru­

di•ntary tUJt1le■ er cords of cell•. Al though unlike histolo0ical­

ly, beth tUJ10r■ 9iYe • ■illilar clinical piature. 

B. Hiatogenesi•
s Heyer proposed a deTelopmeatal origin ia the genital ridge 

of th• abryo, nggesting the arrhenoblaat-.a aria s frca certain 

uadiffereatiated aell• ia the rete oTarii, the anatoaic aailologue 

of the testis ia tile feaale. Popoff has considered arrhenohlas­

t•a• to be of terataatoua origin. IYenon 4 postulate■ a abd•

lar Aiatogenetie origin for the arraenoblaatollA and the ma■oulino­

Toblastoaas. 

C. Clinical

The original clinical de■cription of this eatity waa repor­

ted by Bell ia 1115, ten years after tll• original aorphopatholo-

9i• deaoriptioa by Pick. 

Since taen a hist of papers 4, 5, &, 7, 8, 9, 10, 11, 12

haTe described iadiTichlal ca••• of arrhenoblastoaa. aad taeir oon­

caitut clinical uaifeatationa. lTerson • reTiewed the litera• 

ture up to 1947 ud ooapiled the Tarioua cliaiaa.l :aanifestations 

of this tu.aor out of 9• reported cases (table• II aad III). Ja­

Tert 11 ocapiled an excellent reTiew of oases •P to 1951. A to­

tal of 136 authenticated cases aaff beeu reported up t• 1957. 



Feature 

Raes• 

TABLE II 

ETHNOLOGICAL MANIFESTATIONS 

Distribtltion 

ATer� age 31.86 years. R&11ge 15-66 years 

Hindn, Spanish, Latia Aaerica.n, Caucasian 
and Hegro. 

hration ef tumor ATerage t years. Ruge 1•17 :,ear•. 
bef8re diagnosis. 

Characteristic: 

Amenorrhea 

Hirntiaa 

Brea•t Atrophy 

Clitoral llyper-
trof)k:, 

ObjectiTe •igRs, 
e.g. palpable

•••• 

Voioe cshuge 

Weiqht l••• 

PelTio pain 

Lo-■ of libido 

TABLE III 

CLINICAL KANIFFSrATIONS• 

188 

85 

70 

70 

62 

50 

33 

28 

Incidence of •iqns ud •YJIPi:o .. ia percent 

Other aigns and aymptQIIS freqaeatly associated wita this tW10r 

a.re, aasculh.e llabitu• ud muscular deTelopaeat, l••• of female fart 

• 'fabulated fr-. Inrson'• Data

---------------------------------------------------

----------------------------------------------------



distribution, acne, and thickening of the •kin. Rare oases of 

psuedohenu.phroditisa, Taginal atre•ia, infantile uteri ud ad­

nexia haye been reported. Mo one kas yet described the nx chro­

matin pattern bat sinae all reported case■ aaTe beea unquestiona­

bly physiologically feiu.l.e, it i• as•u•d tae ■ex chrom.atia pat• 

tern i• feaale also. 

It is �eaerall accepted that tke aost differentiated of taeae 

tUJlors, the tubulare adenau., rarely 9iTes rise to the severe llA8•

oulinizing signs oharaeteristia of the less differentiated twaor. 

D. Laboratory

Wi t1l tlle ucbibtadly arked clinioal signs and symptOJU of exw

cessiTe udrogenio actiTity, one might expect laboratory eTidence 

of iaoreased androgen prodllatioa. Uniquely, this aliaioal piature 

is aot reflected by eleTated 11 ketesteroids. Since the first re• 

port of horaone studies by Szatluuy 13 ia 1937, Tarioue innstiga­

tors haTe reported acnu.l or upper nonu.l 11 ketoetereid Talue• in 

the urine. 

ETerett and Jones 5 reported a case witk elevated titers of

11 keto•teroids preoperatiTely on two 2, hoar •rin• determinations. 

They de110nstrated a fall i• titer after •urgioal reaoTal. of the ta• 

aor. Control Talaes for the laboratory were not gi Tan aor was tlle 

method of deterainatioa reported. Pregnanediol leTels were att•­

ted hilt ao actiTit:, could be detendned. Dorfu.n 1' reported a
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ai:ililar case vita eleTated 17 ketoateroids preoperatiTely. 

9 15 
Interestingly enot1gh, bioaasay ia two cases ' reTealed 

ino:na■ed androgenic aatiTity with a demonstrable fall ia poteaay 

'lafter n.rgery. T1lis would indioate u aadrogen that is aot de• 

graded t$ a uriaary 17 ketosterc,id or an extr ... ly potent andrOCJea 

uJIJl8asureable by pnaent chemical technique. 

Various inTestigatGrs 4 haTe attempted te differentiate the

uscru.linoTobla■toaa and tlle arrheaoblastou. ia tae lu,orator:, on 

the theatrical ba■is tllat the JU.sculinnol:>lastoaa will exhibit 

•ore of a typical •oushinoid"' picture. HoweTer# seTeral oases of

arrhenoblastaaaa haTe been reported which exhibited polyoythemia 

ud diabetic gl•ao■e toleraaoe cnirves. At present, there is •• 

reliable •thod of differentiation other tun histologic. 

:s·. Biosyntheaia 

Tkree careful laboratory iaTe■tigationa on fie aoraone eazym.e 

leTel haTe ••• reported. Anliker et al 16 attempted the isolation

frua a 65 qru arrhenoblaatoaa. (Tetal weight of twaor was 110 

grau). Thi• tUJ1or was froa a. 24 yaar old white feaale vitl\ ••• 

eulinization but with normal 17 ketoateroid leTels. They presen­

ted eTidence for the presenoe of androstenedione, androsterone, 

testosterone aad proge•terone. HowTer, the aaounts isolated were 
2.2, miorograms and the proof of 

in the range of/ structure based on chroma.tographic Rf aist he coa-

sid•recl prenaptiYe at he•t• 
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Savard et al 17 incubated a similar tumor with progesterone •

14 
C in fresh human serum. By use of carrier, they isolated 17 al-

pha-hydroxy-progesterone, 4 androstenedione, testosterone, 20 -

alpha hydroxy - 4 -pregnene - 3 - one and 20 beta hydroxy - 4 -

pregnene " 3 - one. 

Weist et al 18 incubated a virilizing arrhenoblastoma from a

20 year old woman with progesterone - 4 - c
14 • 17 - hydroxy proges­

terone, androstenedione and two more polar substances which were 

not identified were isolated. 

In normal testes {Savard et al 14} and ovaries (Solom.on et al

20) incru.hations kave resulted in the isolation of a similar series

of steroids. These findings have led to the postulate that the 

pathway of synthesis is as follows: 

17 - al pba ,. hy:drax.v;J a?>

progesterone 17 - alpha - hydroxy -

< 
? 

testosterone androstenedione 

., 



The exact meohanis11s of reaction are not well-known but 

Slau:awhite et al postulated that a series of dehydration• ud 

rearrangeMats l,y )iJdr&tions leads to the for11Ation of udro­

stenedione and/or testosterone. HoweTer, the data of Lynn would 

indioate the preseaoe of a potent oxid&se systea which employs 

aoleeular ox,gea. -Salhanidk ud 1:adis 21 lLan suggested that

their experiaents indicate the fol'IIAtion of the 17-hydrt,xyl per. 

acetate wlu:ah deooaposes apontaaeously to androstenedione. 

HoweTer, aost of these authors are iapressed with. tll• possibility 

th.at taese substances •do not acaolll\t ia a quantitatiTe way for 

17 the tlllllors Tiriliziaq properties .• Thia concept will be ela-

borated apoa in tae discussion. 

MATERIALS AND MEI'HODS 

A. Twaor

'l'he aliquot t,f tW10r was removed froa a 22 year ofd white f••

lli!lle who exhibited amenorrhea of 15 months duration and hirsutisa. 

50 DICJ• challenge do•• of progesterone did not produce menstruation. 

FSH levels were negligible. 17 l::etosteroids were withil\ normal 

range. Pathologic examination revealed an arrhenoblastoaa of the 

ovary. 17.B grams of tissue was available for extraction. This 

had been deep.frozen sinc:e the ti• of surgery, but sufficient op­

portunity for ainor oxid4tions had occurred. For this reason, i•• 

eubation studies were not attempted. 
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B. Laboratory Method.a

All •olTents were purified by standard procedures and by dis­

tillatioa prior to use. All eTaporations inToldnq more th&n 10 al 

were carried out in Tacuo. When Qlla.ntities leas than 10 al were to 

be eTaporated, the aolTeat was hlOWJl off by a fine jet of nitrogen. 

Acetylation was carried out in pYridine and acetic anhydride (la-i) 

at room teaperatl1re. The Ziaaer:man reaction for the estimation of 

17 - ketosteroida was the routiae olinical precedu.re ia which a -

dinitrobenzene in 8.1 ml KOH in Ethanol was eaployed. 

c. Extraction of Twaor

The aliquot of tu.or aTailable for extractioa was llaaogenizeci

ia a wariWJ blend.or and extracted three ti•• with a total off li• 

ters of Acetone at 50
° 

C!. Two fractions were obtained& The aque-

0\ls acetone fraction, which was eTaporated ia T&cuo, ud the protein 

residu.e which was hydrolized with one liter of S perc:eat HaOH for 2 

days at room temperature. 

D. Acetoae Fraction

The aqueous residue froa the acetone fraction was extracted 

quantitatiTely wita chle>rofona. After the chloroform was remoTed 

ia Tacuo, th.e fatty residue was partitioned between hexaa, which 

was discarded, a.ad 75 percent •thanol, which was concentrated in 

·ncuo. The aqueous residue froa the :methanol was extracted with

chloroform and dried for oolUJIJl chromatography. The final weight 

9 



of the yellow oil was 221 mg. 

E. Column Chromatography

The silica gel (100-300 mesh) was washed extensively with ace­

tone, ethanol, and ether and activated by heating at 120° C for one 

hour. A column 15 x 120 mm was prepared with 10 grams of silica gel 

in a hexane slurry. The oil was placed on the surface of the oo­

lum:n by dissolving it in S cc of ahloroform. The details of the sol­

vent system and residu.e are shown in table IV. 

TABLE IV 

CHROMATOGRAPHY OF ACETONE EXTRACT ON SILICA GEL 

Fraation Solvent VolUD18 Weight of Comment 

Humber material 

····- ""·"'-�� -�-·--�-� •----

mg • 

1. Hexane 100 84.4 14 hours 

2. Hexane-Aoe- 100 87.6 4.5 hours 
tone, lChl

3. Hexane-Ace• 100 31.0 2 hours 
tone, 1:1

4. Acetone 100 1 .a 1 hour 

5. Acetone-Etha- 100 6.3 l hour
nol, 20:l

6. Acetone-Etha- 100 17.8 1 hour 
nol, 4':l

7. Ethanol 100 23.5 

8. Glacial ace- 100 - stored 
tic

10 



The resultut aolttions were evaporated ia Taouo, recoasti• 

tuted vi.th ethuol ud spectrophotoaetrie aurves obtaiaed. 

:r. Reextraction of Tu.or Reaicme after Alkali Hydrolysis 

It is often diffiwlt to extract steroids fraa crude ti•• 

ne, aad whether this i• a feflection of •protein biadi� er 

iaadeqaate aeehanical procedure• i• diffiC!lllt to damoastrate. 

HoweTer, it i• l::Jlo,m tut alkali divestioa readers the aaterial 

readily extractable witll ether (,22). It i• oftea aot desirable 

for a first step because of tlle deqredatiTe action of the alka­

li 011 tae steroids. Progesterene ud _,. eatroigellic coapoU11da, 

howenr, are stable te alkali, ud for tld• reason, the pr�t•in 

residue was llyclroliad ia 1 liter of 5 percent Na� fer f8 aears 

at room t•perature, and thea extracted vita ether. The solution 

was thea eTaporated ia Taauo. 'l'Jds fraotio:a us not yet been ex .. 

plored. HeweTer, on the basis of past experie:ace, it is aatici� 

pated that a lazger yield of steroids will be obtained if the di­

hydroxy acetone side-chain is aot present. 

G. Paper Ch.rau.tograpl\y

Isolation.of ta• indiTidu.al steroids was accomplished by

paper chr011atography acc0rdiag to tlle -thods of Zaffaroai 23•

Bach of the fractions el11ted froa the colUJRD. (supra Tide) were 

reohromatogramed on paper ia the appropriate •olTent systeas. 

'l'he-se wre detendned oa the basis of polarity. A diagrm11111Atie 

11 



representation of these chromatograms are presented in tiut next se­

ries of tables. Whatman #1 paper was used for all chromatograms. 

TABLE V 

CHROMA'IOGRAM OP' COLLUMN FRACTION # 1 MOBILE PHASE: HEXANE, SYSTEM 

--·�-�--,-

Area 

-i--

1 - 1 
I 

1 ... 2 

1 - 3 

Rf 

.01 

.. u 

.92 

Characteristics in ultraTiolet 

origin 

not determ.irted 

fat 

TABLE, VI 

Absorption maxi­
ma 

-

CHROMATOGRAM OF COLUMN FRACTION # 2 K>BILE PHASE: HEXANE 

Area Rf 

2 • 1 .02 

2 - 2 .06 

2 - 3 .11 

2 - ' .21 

2 • 5 .38 

2 - 6 .51 

2 - 1 .,o 

2- 8 .81 

Characteristics in ultraviolet 

origin 

not determined 

fat 

12: 

Absorption uxi­
ma 

-

240 

240 

2.0 

230 

230 

-



TABLE VII 

CHROMATOGRAM OF COLUMN FRACTION # 3 K:>BILE PHASE: HEXANE-BENZENE 

.... .,--... -.... --·-- r ·--···-·· 

Area I Rf 

3 .. 1 .01 

3 - 2 .o, 

3 - 3 .11 

3 - 4 .24 

3 - s .34 

3 - 6 .44 

3 - 1 .68 

3 • 8 .86 

CHARACTERISI'ICS II ULTRAVIOLET 

origin 

fluorescent - purple 

Absorbent 

blank 

questionable absorbence 

Absorbent

sil Yer - blue fluorescence

fat 

TABLE VIII 

Absorption 
maxima 

-

265 -270 

230 

230 

230 -275 

-

CHROMATOGRAM OF COLUMN FRACTION # 4 K:>BILE PHASE: HEXANE-BENZE!IE 

-
Ar •�- I

_
R
_
f 
___ 

c
_
h
_
a
_

r

_
a.
_
o
_
t•
_

r

_
i
_
s
_
t
_
i
_
c•_i

_
n_u

_
l t_

r
_a_.,._i_o_l•_

t 
_

_
_ 

Ab
_
s
_o_

rp_u_o_n __ _---t .. maxiaa 

4 • 1 .02 

4 • 3 

4 • 4 

4 • S 

4 - S 

.01 

.10 

.20 

.so 

origi:n 

do ubtful absorbence

purple fluorescence

questicnahle absorption 

blank 

fat 

lS 

290 

290 

250-270 shoul­

der 



TABLE IX 

CHROMATOGRAMS OF COLUMN FRACTION f 5 MOBILE PHASE: HEXANE-BENZENE 

Area Rf 

----·-- .__,, __ ,_,_

5 • l .02 

5 • 2 .oa 

5 - 3 .. 11 

5 - 4 .. 21 

5 - 5 .53 

5 ... 6 .9 

Charaateristio in ultraviolet 

origin 

questionahl• absorption 

purplish fluorescence 

questionable absorption 

blaJ\k 

fat 

TABLE X 

Absorption 

maxima 

... 

230-280

280 

260 

• 

CHROMATOGRAMS OF COLUMN FRACTION # 6 MOBILE PHASE: BENZENE.CHLOROFORM 

Area Rf Characteristics in ultraviolet Absorption 

maxima 

6 .. 1 .04 origin 

6 - 2 .. 20 questionable absorption 260 

6 - 3 .29 blue fluoresceace 280-290

6 - 4 .s:s blank: .. 

6 - 5 .65 absorption 260 

6 .. 6 .,88 fat .. 

14: 



TABLE ll 

CHROMATOGRAMS OF COLUMN FRACTION # 7 MOBILE PHASE: BENZENE-CHLOROFORM 

Area Rf 

7 .. 1 .03 

7 ... 2 .14 

7 - 3 .24 

7 .. 4 .,s 

1 - 5 .. 74 

7 - 6 .91 

Characteristics in ultraviolet 

origin 

questionable absorption 

blue fluorescence 

blank: 

absorption 

fat 

Absorption 
maxima. 

? 

250-280 (shoul-
der) 

..

260 

-

From. resultant chromatograms, certain substances were pooled on 

basis of approximate similarity of Rf and/or ultraviolet maxima. 

From. the final pools, it was possible to separate a large number of 

unknown compounds. Since 1 t was apparent at the start that the most 

interesting nhatances would aot be in the progesterone, 17 - alpha -

hydroxy .. progesterone, androstenedione •eries, these areas were not 

explored. The mo�t interesting BU.bstaace (compound 13) was then stu­

died extensively to demonstrate its presence and its possible struc-

tu.re. 

H. Characterization of oompound 33:

This substance was first detected after the third eluate of the

column was chromatographed in the hexane .. benzene system. It had an 

15 



Rf of .11. On the basis of the solubility in the extracting sol­

Tenta, its elution from the column with hexane - acetone and its 

Rf, it was apparent that the substance was a steroid with threee 

oxygen functions. Ultraviolet analysis revealed a peak of maxi­

mal absorption at 240 m.u which is characteristic of the alpha -

beta unsaturated ketone. Si.nae practically all known :natural ste­

roids with this conjugation have it in the A ring, it was possible 

to predict the structure, as followsi 

+ 2 - ••

It can be seen that the side-chain remained unknown. The Zim­

merman reaction was performed on • micro scale and t he absorption 

maxima determined to be at 490 mu. Since most 17 - ketones have 

absorption maxima at 520 ( 2-4), it was apparent that an intact side­

ahain was present and it was a 20 • ketone. The presumptive struc­

ture was tken as follows: 

As b evident, it would be difficult to place the a.dditienal 

oxygen. The unnatural positions would seem to be eliminated. These 

would include positions 1, 2, 8, 9, 12 ud 15. Positions 4 and 6 

are eli1dnated beca•se there is no additional conjugation to tae 
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delta - 4, 3. ketone demostrahle by ultraviolet analysis unless po­

sition 6 carried the oxygen as a hydroxyl group. This leaves avail­

able for the hydroxyl group positions 6, 7, 11, 14 and 16. �•tones 

might be ple.oed at 7, 11 or 16. Ei th.er aydroi:yl• or a.ldehydes might 

be located at the angular 18 or 19 methyl groups. 

A series of steroids with the hydroxyl group in the various pos­

■ible sites were chroaatogramed to determ.ine which might have similar

Rf's. The comparative Rf's are presented in table XII.

TABLE XII 

HYDROXYLATED S!EROIDS 

Compound tested exane.Benzene system Benzene system 

-·--•-· ,,_,..,,,,,,..,,_, ____ ,,_ · --· ��·•·-'"-~ -�-~---•-·�·�·-,�--.. ···-

Rf f 

6 •beta • hydroxy - progesterone o.37 -

11 - alpha - hydroxy - progeste- 0.14 D.38
rone 

11 - beta • hydroxy - progesterone 0.29 0.57 

17-alpha • hydroxy - progesterone OQ48 -

16 - alpha - hydroxy - progeste- 0.09; 0.13 0.24 
rone 

19 • alpha • hydroxy• progeste- 0.10 0.21 
rone 

Compound 33 0.11; 0.10 -

Utilizing data from tke above table it would seem feasa.ble that 

the unknown OOllpound :might be eith•r the 16 or the 19 hydroxylated 

substance. The 14 • hydroiylated derivative is neither known nor a-
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Tailabl• froa 9Jl'lthetic sources for comparison; kcnrever. tu pos­

sibility of coap011nd 33 beiag this arubstance appears unlikely be­

cause tertiary hydroxyl derivatives do not exhibit the polarity of 

this substance. Similarly, a i:etonic da-rivative appears ulikely 

because they al•o ar• -.rkedly leH polar. For exaJlll)le, 11 - keto -

porgesterone proved to ha.Te an Rf of 0.55 and 6 • keto • progesterone 

an Rf of 0.71. 

To confirm or rule cv.t the presence of the hydroxyl groupi.Jlq, 

a micro - acetylation was carried eut on a •all aliquot of campound 

3S, a 19 - hydroxy• progesteroae and a 16 •hydroxy. proqesterone. 

Whereas the known acetate proved, have almost identical Rf's of 

0.7'8, the unknown substance wa• not visualized ia thi■ area. Inte­

restingly enough, this indiaated that com.pound 33 aay aot han u 

hydroxyl gro�p capable of being acetylated. 

At about this ti.lie, Wiest et al 18 pgbliahed th• iaolation of

two unknown substances fraa an arrhenoblaatcaa. lo data was avail­

able on either of these substances except that substance x
2 

had a.n

Rf of O. 36 in benzene • chloroform. ( •hl) - formamide. Thi• would 

correspond to our Rf of about 0.25 ia benzene . formamide. 

Present investigation■ are ai•d at completion of the identif..,. 

aation of this •ubstuce. Presumably r oxidation of th• a,':iehyde will 

yield a. aore polar a.aid. This finding will confirm the presence of 

the third oxygen on either 18 or 19 .. thyl group. 

Additional inTe�igatiQn will be directed at detexaining wh-
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ther th• lll\known 0011POuad ha• biolc,gieal aatiTity. Thi• activity 

will be datendned for both, odrogenic and progestationa.l poten­

cy. HoweTer, ■uCll\ an iaTe•tigation is out•ide the ■cope of thi■ 

theah. 
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DISCUSSION 

The :problem confronting the inTestigation of an arrhenobla•­

taaa i• the is the hentofore uaexplained endocrinologiaal baei• 

for ta• seTere masaultnization aaaifested by aost t11110ra. Two 

possible expluations present themselTes: First, the tU1110r u.y 

h.aTe an increased rate of ayathesia of the aatural androqenia llor• 

mones. Thus, there lfOQ.ld be iacreased prochu,tioa of 17 • llydrox.y -

progesterone, udroatenedione, and teatoaterone. If this -..re the 

case., 
it should be poHible to easily establish a diagn.osia by tl\e 

presence of iacreased urinary leTela of pregn.anetriol ud 17 • keto­

steroids. 

Tb.is possibility seems unlikely because the 17 - ketosteroids 

are net increased. Hwever, if one asaumed that the biological li­

mit insofar as maaauliniation of the patient is concerned i• appro­

xb1ately 300 mg eqa.i Talents of testosterone per aonth, this would 

mean that the tW110r would aHd secrete only 10 mgs per clay. Allow­

inq for greater biological efficieaey in I: he production ud function 

of the substance and allowing for a la:rge excretory component beiaq 

unmeasured in the bile (Sandbezv et ·al) ., it is apparent that this 

type of increased secretion might aeTer :be reflected by increased 

17 ketosteroids except in a few isolated instances where an inordi• 

aa.te amount of honaone waa exereted. Patients suffering froa an 

arrhenoblastoaa usually exhibit a greater degree of aaaulinization, 

by far, thaa those patieats with •Wlar clinical Tiriliainq syn-
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drome11 (e.q. adreaoqenital ■yndrcae) that oonTersely are oharaot•• 

rized by increased 17 b!tto■teroid leTela. 

Finally, th• demonstration that the urine froa patients with 

an arrhenoblastoaa. ha• large amounts of biological actiTity ia th• 

presence of nonnal 17 ketosteroids, tend further, to support the hy­

pothesis ef a new hormone. Addition support for this theory is now 

eTident on the bads that a new ho:raone ha• been isolated frC111. the 

arrhenoblastema. Whether this horaone be characterized or not, it 

is certain that it is an unu1111al nbstance. Iadeed, th• Wie11t group 

considered it ■o Ull•sual, they did not atteap'.t identification, other 

than to report it• Rf. It is hoped that bioa■say will confirm. our 

iapression of andrc,qeaio actiYity. 

!llab. work remains to be done on the remaining fraction•. While 

their biological actiYity remains obscure, they are now •ufficiently 

pure, that eharaeterization of seTeral other hon.ones should be po•­

sible. 

21 



SUMMARY 

Steroids were extracted and one c011.pound partially characteri­

zed from a mascmlinizing arrhenoblastoaa of the oTary. Methods of 

i•olation aad identification are described in detail. The unknown 

ooapound i■ thought to be either a hydroxy or aldehyde deriTatiTe 

of progesterone. The significance of these findings is discru.saed. 

A proposed scheme of biosyntheai• of androgens is also disaussed 

in detail. 

• •••••
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