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INTRODGCTION
AND AT OF WORK

e g o e e ot B . R e i e

Bilharziasis affecis 0-70% of nopulstion in rural
areas in Egypt and this is estimated to be Z2 milliens.
Affestion of the llver iz the main manifestation of the
digesse and it has beern reported that bilharzi=z ova reach

the liver neariy in every case.

The ova deposition will result in bilhareisl granulo-
mata which ultimately end in hepatie periportal fibrosis

with varicus elinical =tages:

Stage I, hepatosplenomegaly.
Stage II, Splencmegaly + shrunken liver.

Stage 11T, Spilenomegaly + shrunken liver + Ascites.

Disturbance inr the endocrine furetion of wvarious degrees
gubsequent to bilharzial liver affectior has teen reporbed in
both sexes. BSigns of femlnization such as zynecomastia, teg—
iicular atrophy and signs of disturbed liver arfection as
palmer erythema ard spider navel are frequenily met with in
males with various stages of bilharzial liver disease(Ghar~

eeb, 1962},

Disturbance in the endeocrine function o panereas
Ohanem et al. {1973), thyreid {Ghareeb et al., 1965) adrenal
gland and gonads (Ghareeb, 1962),. (Ahdalla'et al.,1978 a,b}

had been reported ir bilharszial liver diseese in both males
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gnd females=.

The degree of endoerine derangement édepends on age

at infestation, duration of affection and the institution

antibilharzipl treatment.

With the evidence of horwonal digturbance in bdilhar-
zisal patients the need TFor more cdetermination of hormonsl
profile with various sizges of {the endemnic diseaze is app~
arent., In females the knowledge of the hermonal preofile
will gulde and point to the most appropriate contraceptive

stercoid o e used for them.

The recent use of competitive protein binding assays
and radio-immunoassay nhad made 1t pozezible to determine
very low levels of normones in sers, with high degree of

ACOUTECY .
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ATM OF WORK

e e e L

This study is designed to:

To determine the day to day changes in serum estrone,
sstradiol and estricl, througheut & complete menstru-
al cyc¢le in normal Egyptian females and in patients

with bilkarzizl hepatosplenomegaly.

To determine the serum level of Alkaline phosphatase,
5G0T, S5GFT, total protein and alburin in bilharzisl
patients and to assess whether it iz different from

normal ¢ontrols,
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{a) Bagic structure and nomenclature of sterc & “ormones:

A1l the steroid hormoneg have the perhydrocyclopent-

anephenantherens ring system as the basic structure (Fig.l)
t

(Fig. 1)
The rings being identified vy the letters 4,B,C & D,
The steroids considered here contain up to 21 earbon atoms

(021) gteroids) numbered as shown, Each carbon atom bears
two hydrogen atoms except when it 1s common to two rings
{i.e. at Css Cygr Oge Ogs Cyq & Cyale

Ppgitions 18 and 19 are usually cccupled by angular

methyl groups unless otherwise indicated.

HNOMENCLATURE

It should he noted that where ss sndroatans and ocegt-~

rane refer to the 5 « isomers, pregrone refers to the 5 B
isomer.
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Allo eompoundm refer to those which differ from
the natural or typical steroids with reference to con-
figuration at C; e.g. Pregnanediol (5 B) and allopreg-
nanediol (5 «). When the configuration differs at any
cther carbeon atom, the prefix epi is used, e.g. testos-
terone {17-B hydroxyl group} and epitestosterone {17 «
hydroxyl group).

The suffix, ane, indicates s fully saturated nuol-
eus, ene: the presence of one double bond, and ~diene,
twe double bonds ete. The position of the double hond
ig indicated by the nunber of the carbon atom from which
it originates and it ig understood to terminate at the
next higher carbon ztom unless an altermative is posszible,
in which case it is indicated., Thus a bond originating
at 05 can terminate at Oy or Gy and is designated 5
-gne or 5-~(10) ~ene respectively. For coavenience a

{;4 indicates

4.

double bond is often indicated by A, thus

& fouble bond originating from 04.

Alcohols are indicated by the suffixes -ol, ~diel,
triol, ete. or by the prefixes hydroxy, dihydroxy, tri-
hydroxy, etec. and ketones by the suffizxes -one, ~dione,

or prefix oxo.

The prefix dehydre is used to indicsate the elimina-

tion of twe hydrogen atoms, =.g. in dehydroepiandrosterone,
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and di {tetra) hydroc for the addition of two {four) hydro-
gen atoms. Deoxy indicates the elimination of an OXySen

atom.

Estrogens are very active growih promating substances
and produce widespread and complex effects upen the nsmmel-
ian body. Soue of their generalized effects may well he
produced by the induetion of metsbolic changes, btut in cer—
tain tissues, usually termed target tissues. These targst
tissues are 1In the breast, the genital traet and certain
hormone sensitlve centers of the train such as the hypotha-

lamus and pituitary gland.

The main site of formation of the estrogens in the
female is the ovary. The three main estrogens In the human

are estrone (B,) which contains one C E group.

Estredicl (Ez} wniech eontains 2 OH groups.

Estriol (E3} ﬁ?ich contains 3 OF groups. ol
|
el 3
Estradiel
Estrone i
~« OW

HO
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Chemistry:

The three main estrogens in the human are 17=B estre
adiol, estrone and estriocl, whieh, for purposes of termine
oleogy, may be regarded as derivatives of the saturated

hydrocarbon, "esirane",

The most potent of these as judged by biocassays being
oestradiocl-1¥E,

One of the egsential feaitures of these esirogens is
the aromatic character of ring A {three double bonds) with
absence of a methyl group at C-10, Beocsause of this charac-
teristic, the OH group at C-3 possesses the properties of a
phencolic hydroxyl group (weaklyaeid). 41l econtain 18 omre

hon atoms,

BEstrone has three doukle bonds, & hycroxyl (at C-3)
and ketene (at §-17) group. Its aystematic name is 1,3,5t

16 eztratriens =3«Gl~17-0One.

The designation 5:10 indicates the position of the
ends of the double bord.
Applying the sans gystem of nomenclature, 17B -Cegiradiol
is "1,3,5:10 -egtratriens =3, 17 (B} =diol". and pestriol

ig "1,3,5 : 10 —egtratriene -~ 3, 16, 17 {B)- triol,

Egtregen Biosynthesis

Hletabolic interreslations and estrogen biosynthesis is
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mainly 8 problem of conversion of andreogens to estrogens.
Engel (1958) reported that testosterone is ccnverted to
estradicl~17B by the human ovary. Baggett et al., (1959)
showed conversion of testostercone to estrone and estradiocl-
178 by the stallion %testis, adrenal cortical carcinoma and
placental slices. DBaggett et al. {1956) demonstrated the
conversion of testosterone—j-cl4 to 314 estradiol=-1YB by
human ovarian tissue. Conversion of 19-hydroxy-, 1l-4 andr-
egtene-, 17 dione 1o estrons by endocrine tissue was atud-
ied by Meyer {1955), The fact trat ovarian, adrenal and
plaecental tissues can oxidize androstenedione to 19~hydroxy~
androstenedione and convert it to estrone was also recorded
by Meyer (1955}, Eeard et al., {1956) reported the ability
of pregnant mares to synthesize testozterone from acetate
and to convert tne latter to estrone. Perfusien of the

14 and testesterone re-

dog's ovary with sodium acetate-1-C
sults in the appearsnce of radicactive esiradioel-17B (Hyman

et al,, 1959).

The pathways peatulsted for estrogen biocsynthesis fronm
androgens are;
1. Testogterone iz first hydroxylated at 619 to yield
hydroxytestogterone by & Ulg nycroxylase, This compound
ean be dehydrogenzted to 17E., 19-dihydroxzy-l,4 androstene—
3=-dione. Reacilons of this type Lave been reporied by

Levy and Telalay (1959 a.b.).
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2., Eyan (195% a,b) has shown that in placental tisaue,
eiZecTive conversion of testosterone to eztradiol and con-
veraicn of androstenedione ;o estrone ean ke achieved by
the miercsgomal fraction fortified with redured triphospho-
pr¥ridine nucleotide. He also found that 5-androstene-3B
16% , 17B-triol was converted to estriol and that 16 « hyd-
roxytestosterons was conserted to 16 « hydroxyestrone which
was readily reduced to estricl, This second mechanism is
not only for the formatinn of estriol but alsc for the ring

B ketols fermation., The relative Zmportance of thege mscha=-

nises renmsing to he deiermined.

It is impertant to note that the formation of esirogens
from testosterone does not require the presence of either
gonade or adrenals, West et al, {1956) demonstrated this
conversion in castrate adrenalectomized natients. However,
the =2xtent of such transormation ig small and its physiolo-

gic importance is unknown,

The ready interconversion: of estrogens is of great bio-
logical importance and was dermonstrated by several investi-
gators, Ryan anf Engel 11553) showed that estrone and es-
tradiol-17B are readily interconvertable by the human liver
and several other tissues., Longer ard Engel {1958) isolated
from the huren placents goluble enzyres requiring tri- and
di- phosphooyridine nuclectides, which effect estrone and

ggtradiol interconversion,
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