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SUMMARY

1. llunan nnxnmary tissue was incubated, in xitto with [Z-3n1

dehydroepiandrosterone sulphate (DHA-sulphate) and in agreement with

other investigators this steroid conjugate-was metabolized to DI{A

and other steroid products. Sulplratase activity was greater in

the maligaant than the non-nalignant tissues and was found to be a

function of thc tissue cellularity. One of the rnajor ploducts, a

"polar steroid" necessitated identj.fication.

2. The "polar steroidrt was identified principally as 7o-hydroxy Dl{A

by chemical modification techniques and co-crystallization of the

purified -stcroid netabolite with carrier 7c-hydroxy DtlA, This

carrier reqrrired synthesis and characterization.

3. Similarly incubation experiments carried out with the substrates

[Z-3H1 Drtn and [7-3H, r4cJ DHA showed that the rritiun label was

partially displaced from the C7 position as a result of 7-oxygenation.

The metabolites 7-keto Dl-lA and 7B-hydroxy DHA were identified. When

the substrate was [1,2-3H] DHA the label remained on the steroid and

7-keto DHA as r*ell as 7c-hydroxy DI{A were identified as najor products.

4. During the incubations with [Z-3p1 DHA and [1,2-3H] DHA the C19

steroids androstenediol, androstenedione, androstanedione and

testosterone were isolated as netabolites. Evidence was obtained for

the ninimal netabolism of DFIA to DHA-sulphate and to estradiol. No

metabolic pathways were.found to occur selectively in the malignant or

non-nalignant tissues.

I
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5. 0ther a)-sg-hydroxy steroids (cholesterol sulprrate and

pregnenolone sulphate) were also found to be suitable substrates for
thc sulphatase arrd 7a-hycrroxyrase enzyrne systems. The 7o-hydroxy
and 7-keto metabolites of both substrates were identified. However,

the a4-s-ketosteroid anclrostenedione and the 5a-reduced steroid
dihydrotestosterone did not undcrgo 7-oxygenation, but were

netabol.ized to other steroicrs containing tr^ro oxygen functions.

High specific activity Il ,2-Stt1.7a_hydroxy Dtlo and If,2_SH]
78-hydroxy DI{A were synthesized and incubated in uitro rvith h,man

rnannary tissues. These substrates were rnetabolizcd principally to
7-kcto DHA and minor quantities of the respective 5F,7,178_triols.
7c-liydroxy DlrA was sulpho-conjugated at the 38 position. Arso

there was evidence for an epimerase converting 7a-hydroxy D}[A to
78-hydroxy DllA and vice versa. There hras rro evidence for the
netabolism to 7-dehydro DIIA, the B-ring unsaturated estrogens or
7-hydroxylated estrogens, and no evidence for a serective pathway of
tnetabolism in maljgnant or non_nalignant tissues.

rt was concluded that 7-oxygenated derivatives of DHA were not
precursors of potent physiologically active steroids. Alternatively,
this netabolic pathway nay act either as an alternative to the
production of androgens and estrogens fronr DIIA or, by the production
of 7c-hydroxyandrostenerliol, nay act to inhibit the antagonistic
effect of androstenediol towards estradiol at the estrogen receptor.

6.

7.

The sulphatase activity previously found to

conjugates of C19, C21 and C27 steroids was also

estrone suLphate. The principa] metabolites were

hydrolyse the sulphate

found to cleave

estrone and estradiol.

.8.
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I

9. The apparent Michaelis constants.were deternined for thE

hydtolysis of, estrone sutrphate, DltA-sulphate, androstenediol

sulphate and pregnenolone sralphate by hunan natnntary tissue
sulplratase(s). Apparent }fichaelis Constants were atrso obtained

for the 7a-hydroxyl.ation of DHA and androstenediol and for the

conversio:r of 7o-hydroxy DHA to 7-keto Dt{A. lhis data indicates
that all these netabolic steps ean occur at the phy,siological

concentration of the steroid substrate.

I0, Ihe sulphatase and the Tc-hydrox;rlase enzyme systetns were

found to be located in the mir:rosomal fraction of the hunan mana6rJ

tissue cellular preparation.

lI. Plasma steroids directly influence the steroid nicro-environment

of body tissues. llowevel, this study has shomn qlat fui manmary

neoplastic lesioirs this envif;onnent is further determ:ined by enzynic

steroid reactions ca:rried o-ut by the neoplastic tissue, These

Pathltrays of steroid metabolisn involve the production of estrogenic

and androgenic stetoids, estTogen agonist and antagonist steroidsr.
sterold sul-phate eoniugates and steroids which are probably non-hornonal.
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ABBREVIATIONS

n as in t[7(n)-3H]t denotes that the stsroid was
noninally labe.lled with tritiun at the ez
carbon atom.

B as in tB-ringr dernotes the steroid rhexagonl
forned by the C5 to G1g carborr atons.

CDCfg d.euterated chloroforrn

C5D5N deuterated pyridirie

MeOll methanol

tstOtI . ethanol

llaBH4 sodium boroh;rdrlde

TCA tric-hloroacetic acid

g*' nass of the rnolecular isn

nl, nass of nolecular ion fragnents

e extinction eoefficirent

d.p,r. disintegrations per rniaute

f fento

t ultravi.ol€t absorytior,r naxina

v infra:red absorpt-ion maxina

n.1). ne.lting point




