SERUM TESTOSTER@NE
IN CHRONIC RENAL FAILURE

Thesis

Submitted for Partial Fulfifment of
Master Degree in internal Medicine

By .
HADIA EL-SAYED ABD EL-FATTAH
€T
M.B., B.Ch. e BN
v _r,‘ Y
Supervised By , \cL{fi':' =

PROF. DR. MOGHAZY ALI MAHGOUB
Professor of internal Medicine and Endocrinology 7
Facutty of Medicine /9 o4 e
je? .

Ain Shams University

ASS. PROF. DR. ASS. PROF. DR.
MAHMOUD ABD EL-FATTAH MOHAMED F. ABD EL-AZIZ
' Ass. Prof. Of Internal Medicine Ass. Prof. of Internal Medicine
and Nephrology and Endocrinology
Faculty of Medicine Facuily of Medicine
Ain Shams University Ain Shams University i

DR. FADILA GAD-ALLAH

Lecturar of General Medicinag

S (] e aneEndoennolony “"‘4" |

At

L . Ain Shams University

FACULTY OF MEDICINE
AIN SHAMS UNIVERSITY

Central Library - Ain Shams University



TO MY DEAREST FATHER,
MOTHER AND BROTHERS
FOR THEIR SUPPCR'T AND

ENCOURAGEMENT

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



LCKNOWLEDGMENT

I wish teo express my deepest gratitude to Prof. Dr.
Moghazy Ali Mahgoub for his help, guidance and the support
he constantly cffered through cut the pericd of preparation

of this thesis.

My special thanks and appreciation for Dr. Mahmoud Abd
El-Fattah, who so willingly cffered me his precious time and

continuous adwvice to complete this work in a proper manner.

I would also like to thank Dr. Mohamed Fahmy abd El-
Azlz For the tremendous effort he has exerted and for his
sincere concern in every single step taken to accomplish

this thesis.

T also wish to express my gratitude to Dr. Fadila Gad-

Allah for her efforts and help.

I am also deeply thankful to Dr. Mohamed Saad for his

guidance and care.
Last but not least, I would like to alsc thank all my

colleagues, who helped me in the revision and organization

cf my work.

Central Library - Ain Shams University



- Review of literature ............ ek r s st e e .
* Testosterone ....seeveuan P . et e e n e e
* Testosterone In chrenic renal failure ........4...
¥ INMPOtRNCE . ...vvrnsssrsacarrsnsssrrsnunasssss . .
* Jexual dysfunction in uremic patients ......... ‘e
* Renal failure .....ci0e0vcansan G r s s aE et e
- Materials and metheds ....... s h et i A e e e
- Results ...ttt e e s i e e e e er e
- DiSCUSSiOﬂ EEEEEEEEEEE - . a » R EERERE P - ' EEEERE TR
- Summary and conclusion ........ e et e s s e ..
~ RefBLBNCES .. v v eeaasnonansrenn C ke P r e e m e .

TABLE OF CONTENTS

Introduction and alm of the work .....coi i inerrnnrsnsns

Arabic summary.

Central Library - Ain Shams UniVersity

15
19
35

49

68

77

a7

94

96



INTRODUCTION
SN D

AIM OF THE WORK

Central Library - Ain Shams University



NTR Q M OF T WOR

Until the early 1980's chronic renal failure repre-
sented a terminal illness for which there was no treatment
{ Abram et al, 1975 ). The development of facilities €for
dialysis therapy has offered such patlents an cpportunity to
return to a more useful life and often toc productive work
_{ Elstein et al, 196% }. 1In this situatlion, the question of
sexual potency became more relevant, especially to the
patient who regards it as an important part of his return to

a more normal life ( Elstein et al, 19%6% ).

Patlents with <c¢hronic renal failure manifest a multi-
tude cof abnormalities in their sexual function { Massry et
al, 1983 ). Dialysis may not improve these abnormalities
and even frequently, some dialysis patients describe worsen-
ing of their sexual dysfunction after starting dialysis

therapy ( Procci et al, 1381 ).

The mechanisms responsible for the pathogenesis of
sexual dysfunction in wuremia are not fully elucidated and
several potential factors have been implicated. These fac-
tors include zinc deficiency, avtonomic neuropathy, depres-

sion, medicatlion for hypertension as well as the state of

Central,Library - Ain Shams University



chronic 1llness itself ( Massry et al, 1983 ). Hormonal ab-
normalities 1in chronic renal failure have alsc been impli-
cated. These abnermalities include hyperparathyrcidism and
abnormalities in the hypothalamic-pituitary gonadal axis in-
cluding £follicle-stimulating hormone, luteinizing hormone,

testostercone and prolactin { Procci et al, 1981 ).

From this wide range of potenttal £actors, abnor-
malities in the testosterone hormone was chosen as the main

topic for this thesis.

The aim of this work :- 1iIs to estimate serum level of tes-
tosterone in patients with chronic renal failvure in a group

before and another group after regular hemcdialysis.
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TIESTOSTERONE

Chemistry :-

Testosterone, the principle hormone of the testes, is
a Cis steroid with -~-0OH group in the positicn 17. It 1s
synthesized from cholesterol in the leydig cells. According
to current concepts, the biosynthetlc pathways lnh all endo-
crine which £form stercid hormones are similar, the organs
differing from one ancther only in the enzyme system they

contain. In the leydig cells, 17 x-hydroxylase is present.
Pregnenclone is therefore hydroxylated in the 17 posi-
tion then form 17-ketosteroid. These in turn are converted

te testostercone ( Ganong, 1%85 ).

OH

Testosterone
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Secretion :-

The testes in adult men produce large amcunt of testos-
terone in the leydig cell { about 5-12 mg/day ) plus very
small amount of other stercids ( Kicklighter and Kulkarni,

1384 ).

Testicular androgen biosynthesis :-

Testosterone is the major androgen produced in the
testes and secreted 1into systemic clirculation. Small
amounts of cther potent steroids such as dihydrotestosterone
are secreted, but they contribute very little to over all
androgen content of the blood in men. Androstendione, a
testosterone precursor, 1ls also secreted by the testes, but
its only lmportance in man 1s as a plasma precursor for
estrogen. Other testosterone precursors such as 1l7-hydroxy-
progesterone and progesterone are also sacreted by the
testes but their blological functlon are not known ( Bardin,

1585 3.
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Leydlg cells are the primary site of testosterone bio-
synthesis and the testes secrete 95% of the testosterone in
the blcod of normal men. In the leydig cells cholestercl lis
either synthesized from acetate or accumulated from the
circulating cholestercl in low density lipoprotein ( Bardin,

1385 ;.

In leydiq cells mitochondria cleave the cholesterol to
.produce pregnenolone. In the testes, pregnenolone is
converted to testosterone by several microsomal enzymes

{ Christensen, 1975 ).

Requlation of testlcular functicn :-

e e o o e e ek e e e N e e v M A e
1 -

The testes produce both gametes and sterold hormones.
The two activities spermatogenesis (sperm production) occurs
in seminifercus tubules and androgen blosynthesis cccurs in
the leydig cells. The anterior pitultary controls these
functions through 1its secretion of the gonadotropins as
follicle-stimulating hormene {( FSH ) and luteinizing hormone

{ LH + | Bardin, 1985 ).
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LH stimulates leydig cells synthesis o¢f testosterone
through cyclic-AMP { c.AMP ) mediated processes. LH binding
occurs in leydig cells membrane located in interstitial
tissue of the testes. FSH stimulates spermatogenesis

f Kicklighter and Kulkarni, 1584 }.

In addition to LH, £fluoride ion, <cholera toxin and
guanyl nucleotides { GTP and analogues } stimulate c.AMP

synthesls ( Bardin and Paulsen, 1981 }.

Five components are involved in the mechanism of adeny-
late cyclase activation. These Include :- a catalytic unit
of adenylate cyclase which catalyzes the conversion of ATP
to cAMP; a stimulatory and an inhibitory receptor; and a
gtimulatory and an inhibitory G protein that 1links the
receptor to the catalytic unit. When the appropriate ligand
binds to the stimulatory receptor, the o subunlt of Ga
activates adenylate cyclase. Conversely when the ap-
propriate ligand binds to the Iinhibitory receptor, the
subunit of G Iinhibits adenylate cyclase. Ge medlates the
excitatory effects of many different ligands on adenylate
cyclase, yet the effects of chemical messengers are

specific.
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The speclficity of responses depends on the receptors asso-
ciated with the adenylate cyclase; 1in each cell, the
receptor has a high degree of speclficity for the substance

or substances that normally stimulate it ( Ganong, 1989 ).

Once cAMP is released into the cytoplasm cof leydig cell
it binds to regulatory subunit of protein kinase which dis-
sociates and activates this enzyme. Then phosphorylation of
leydig cells facllitates the conversion of cholesternl ¢to
pregnenclone and increases androgen syntheslis ( Christensen,

1975 ; Bardin, 1585 ).

Hormonal contrel of pitultary-leydig cell axis :-

——— e e o A i i e W M S N M ek ek e M e e
R R E R RN S o N S TN R R RS T S S EETC == s s EE=

The rate of testosterone synthesis and secretion by
leydlig cells is primarily dependent upon LH secreted into
bklood. Increase LH secretion results in leydig cell hyper-
trophy and increase testosterone secretion. Whereas lowered
LH as in fcllowing hypophysectomy is associated with reduced
activity of testicular leydig cells and decrease testoster-
one secreticn. A fall in testosterone concentraticon results

in increase release of LH into general circulation.
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In response to increase LH leydlg cells secrete testostercne
which in turn inhibits LH secretion. In this manner the
hypcthalamus, the pituitary and leydig cell keep the testos-
tercne blood level relatiwvely constant from day to day and
week Lo week. There is slight diurnal wvariation in blood
testosterone with the levels at 8 a.m. being 20-25% higher
than those at & p.m. ( Baker et ali, 1375 }. Some others
demonstrated that the secretlon of testostercne by testes is
eplisodic, a circadian pattern can be demonstrated with maxi-
mum in the early morning (about 7 a.m.) and minimum 13 hours
later and its amount 1is 6~12 mg/day { Kicklighter and

Kulkarni, 1584 }.

Both testosterone and estradliol inhlbit LH secretion.
Each produces different effects on the LH release £from the
pitultary. An acute infuslon of estradiol reduces the mean
LH by decreasing the amplitude of each LH discharge. This
igs a dlrect effect of estrogen achieved partly by decreasilng
the sensitivity of the pitultary to the luteinizing hormone-

releasing hormone {( LHRH }.

By contrast an acute testosterone infusion decreases
the mean plasma LH level by reducing the freguency of each
LE discharge and it is not asscrciated with change in sen-

sitivity of pltuitary to LHRH.
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