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Abstract

Erectile dysfunction (ED) is defined as a consistent inability to sustain an
erection sufficient for sexual intercourse. Tadaafil is a selective, reversible
inhibitor ~ of  cyclic guanosine  monophosphate  (cGMP)-specific
phosphodiesterase type 5 (PDE5).  When sexua stimulation causes the local
release of nitric oxide, inhibition of PDES by tadalafil produces increased levels
of cGMP in the corpus cavernosum. This results in smooth muscle relaxation
and inflow of blood into the penile tissues, thereby producing an erection.
Tadalafil has no effect in the absence of sexua stimulation. Erection
dysfunction could attribute abnormal levels of testosterone and prolactin levels.
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Twenty Iragi patients with different levels of ED were considered in this

study treated with 20 mg. of tadalafil coated tablets. All patients considered in
this study have been get erection after treatments with tadalafil. Prolactin and
testosterone has been determined by radioimmunoassay (RIA). The evaluated
results indicated significant decrease for prolactin (p<0.01) and significant
elevation for the testosterone (p<o.000l). The ratio of prolactin/ testosterone
was increased after treatments.
In conclusion: prolactin and testosterone hormonal levels must be considered
with tadalafil treatments. Tadalafil must be not described to patients with
abnormal levels of these hormones. Patients with testosterone and prolactin
abnormalities need to take advice from the endocrinologist before use tadal afil
with monitoring of prolactin and testosterone levels.

Keyword: Erectile dysfunction-prol actin-testosterone-radioimmuno assay.

| ntroduction

Erectile dysfunction (ED) is defined as the inability to achieve or maintain
an erection sufficient for satisfactory sexual performance ™.

Tadalafil is a selective, reversible inhibitor of cyclic guanosine
monophosphate (cGMP)-specific phosphodiesterase type-5 (PDE5). When
sexua stimulation causes the local release of nitric oxide, inhibition of PDES by
tadafail produces increased levels of cGMP in the corpus cavernosum @, This
results in smooth muscle relaxation and inflow of blood into the penile tissues,
thereby producing an erection. Tadalafil has no effect in the absence of sexua
stimulation!¥.

Testosterone deficiency is potentially reversible and is a result of primary
testicular failure or secondary to pituitary/hypothalamic causes 4. Men with
primary or secondary Hypogonadism will have low serum testosterone level and
signs and symptoms of decreased libido . This may result in ED secondarily
to diminished libido ®. Restoration of normal testosterone levels has been
associated with return to normal sexual drive, but not necessarily normal erectile
function [

The physiology of the erectile response is mostly understood, athough
gaps in our knowledge remain @, It has been demonstrated that penile erections
are mediated by nitric oxide (NO) and are androgen-dependent. Direct or
indirect stimuli can trigger an erectile response that starts with the release of
relaxing substances, primarily the neurotransmitter NO, from the nerve endings
in the corpora cavernosa!® 7.

The aim of this research: The extensive uses of tadaafil and its close
structure and effects to CAMP encourage us to monitoring the prolactin and
testosterone levels after tadalafil treatment, especially these hormones could
affected by the changes in cAMP concentration changes and no similar study
concern with such changes. Both prolactin and testosterone hormones
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considered the most interested when treatments started with tadalafil especially
both have awide range of clinical disorders associated with ED patients.

Material and Methods
Principle of the prolactin evaluation method:

RIA prolactin permits the in vitro determination of human prolactin in
serum using two stage sandwich assays. A complex of antiprolactin antibodies
(monoclonal mouse) which are bounded to tube wall, sample prolactin and 1%
label antiprolactin antibodies formed during the process. The amount of samples
tracer specifically bounded to the coated test tube is measured with gamma
scintillation counter. Evaluation of the test is carried out using standard curve
constructed under identical conditions. Monoclonal antibodies used in the RIA
— kit are very specific for prolactin. Thereis virtually no risk of cross-reactivity
with structurally similar hormones occurring a physiological relevant
concentration range (Y.

Preparation of reagent:

The standard and the control are dissolved in 300 pL twice distilled water.
The washing buffer is prepared by dissolving five buffer tablets in 500 ml twice
distilled water according to the instructor supplied manual ™.

Principle of the Testoster one evaluation method:

The principle of the assay is based on the completion between labeled
testosterone and the testosterone in the sample against limited number of
antibodies site bounded to the solid phase (coated tube), after incubation, the
unbounded tracer is easily removed by washing step 4.

Preparation of reagent:

Reconstitution the standard with 0.5 ml distilled water mix gently by
inversion to ensure complete dissolution of frozen dried material. The standard
should be stand at 30 minutes after reconstitution and before proceeding.
Evaluation of testosterone results is described as in prolactin evaluation 2.

Subj ects collection:

Twenty Iragi male patients with different levels of erectile dysfunction
collected from Ibn Al-Nafees teaching hospital. These patients with age range
from 50-55 years were collected in a period of two months under medical
supervision. All collected patient were free from any other pathogenic condition.
The administration of drugs was carried out without fat diet to increase the
absorption of the drug. Serum sample were collected by venous puncture and
allowed to clot at room temperature for 30 minutes than centrifuged at 3000rpm

for 20 minutes. Serum was removed with micro pipette and stored at -20:C.

Samples collection has been achieved before and after treatment in about 4.5-
5.0 hours of tadalafil administration 1*,
Drugs.
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The drug used in this study was given oraly as film coated tablets
containing 20 mg. tadalafil manufacturing from Lilly/ICOS, USA.

Result

The evauations of prolactin before and after treatment with 20 mg. of
tadafail are represented in table (1) Prolactin mean level were significantly
decreased (p<0.001). The testosterone hormone was significantly elevated after
tadafail treatments as represents in table (2). The standard curve of testosterone
for radioimmunoassay is plotted in figure (1). The testosterone /prolactin ratio
before after treatments were plotted figure (2), the figures predicted elevation of
these hormones after treatment Concentration changes of each patient for the
prolactin and testosterone hormones are plotted in figure (3 and 4) respectively.

Groups (Before-after ) treatments
N 20
Mean 55.764
SD 23.566
correlation 0.743
p-values 0.01

Table 1: Prolactin evaluation before and after treatments

Groups (Before-after ) treatments
N 20
Mean -0.184
SD 0.022
correlation 0.080
p-values 0.0001

Table 2: Testosterone evaluation before and after treatments

CPM
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Figure 2: Theratio of testosteroneto prolactin before and after treatments
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Figure 3. Plots represent the distribution of prolactin concentration to the
patients after and befor e treatments.
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Figure4: Plots represent the distribution of testosterone concentration to
the patients after and before treatments with tadafail.
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Discussion

Erection is a neurovascular phenomenon under hormonal control. It
includes arteria dilatation, trabecular smooth muscle relaxation and activation
of the corporeal veno-occlusive mechanism ', Several risk factors have been
identified based on our knowledge of the physiology of erection ** ™. Prolactin
is regulated tonic inhibition. A significant decreased in level after treatments
was observed, it could attributed to the inhibitory effects of tadalafil [**. The
close structure of CAMP to tadalafil which considered as inhibiter factors of
prolactin [*1, The prolactin usualy increased after sexua intercourse the reverse
pattern was observed tadalafil treatment; however it decreased after tadalafil
treatments. The patients with alcohols or smokers were not considered in this
study. The main cause of regjection could attribute that cigarette smoking and
alcohol could effects on prolactin levels, since nicotine and alcohol elevated the
CAMP levels!8 19,

Tota testosterone has been determined by immunoassay. The evaluated
testosterone in this study was increased scientifically after treatments with single
dose of tadalafil. However many studies predicted elevation of testosterone and
other androgens with cAMP . The alcoholic patients were rejected in
testosterone estimation this could be associated of the effects of alcoholic on
decrease libido and direct effects on testosterone ?> 2. Smokers' rejection in
this study could be attributed to the effects on nicotine on decrease the activity
of Leydig cells and decrease the testosterone hormone level 1% 4,

In conclusion: hormonal levels must be considered with tadal&fil
treatments. Testosterone increased significantly after tadalafil treatments while
prolactin decreased significantly. It is generaly accepted that, testosterone
stimulates the production of NO. Form this elevation erection was achieved.
More specifically, androgens are thought to stimulate the synthesis of the
neuronal isoform of nitric oxide synthesis (NnNOS)1. Although NO is considered
to be the predominant vasodilator in the penis, there are other vasodilator
pathways in the erectile response that are independent of NO but are androgen
regulated. Patients with testosterone and prolactin abnormalities need to take the
advice of an endocrinologist before use tadal afil with level monitoring.

References

1. NIH Consensus Development Panel on Impotence. NIH Consensus
Conference: impotence. JAMA 1993; 270:83-90.

2. Benet AE, Melman A. The epidemiology of erectile dysfunction. Urol Clin
North Am 1995; 22:699-709. [Medlin€]

3. Chetlin MD, Hutter AM Jr, Brindis RG, et a. Use of sildendfil
(Viagra) in patients with cardiovascular disease. Circulation 1999; 99:168-
177. [Erratum, Circulation 1999;100:2389.] [Medling].

58



AJPS, 2008, Val. 5, No. 1

10.

11.
12.
13.
14,
15.

16.

17.

4. Morales A, Johnston B, Heaton JW, Clark A. Oral androgensin the
treatment of hypogonadal impotent men. J Urol 1994; 152: 1115-1118.
Arver S, Dobs AS, Melkle AW, Allen RP, Sanders SW, Mazer NA.
Improvement of sexual function in testosterone deficient men treated for 1
year with a permeation enhanced testosterone transdermal system. J Urol
1996;155:1604-1608.

Jeremy JY, Ballard SA, Naylor AM, Miller MA, Angelini GD. Effects of
sildenafil, a type-5 cGMP phosphodiesterase inhibitor, and papaverine on
cyclic GMP and cyclic AMP levels in the rabbit corpus cavernosum in
vitro. Br JUrol 1997;79:958-963. [Medlin€]

Reilly CM, Lewis RW, Stopper VS, Mills TM. Androgenic
maintenance of the rat erectile response via a non-nitric-oxide-dependent
pathway. 1996, 23, 109

Bivalacqua, T. J.,, Deng, W., Kendirci, M., Usta, M. F., Robinson, C.,
Taylor, B. K., Murthy, S. N., Champion, H. C., Hellstrom, W. J. G,,
Kadowitz, P. J. Mesenchymal stem cells alone or ex vivo gene modified
with endothelial nitric oxide synthesis reverse age-associated erectile
dysfunction. Am. J. Physiol. Heart Circ. Physiol. 2007, 292: H1278-
H1290.

Berardinucci D, Moraes A, Heaton JP, Fenemore J, Bloom S. Surgical
treatment of penile venoocclusive dysfunction: is it justified? Urology.
1996 Jan;47(1):88-92.

Cirino, G., Sorrentino, R., di VillaBianca, R. d'E., Popolo, A., Pamieri, A.,
Imbimbo, C., Fusco, F., Longo, N., Tgana, G., Ignarro, L. J., Mirone, V..
Involvement of beta 3-adrenergic receptor activation via cyclic GMP- but
not NO-dependent mechanisms in human corpus cavernosum function.
Proc. Natl. Acad. Sci. USA 2003, 100: 5531-5536 [Abstract] [Full Text]
Prolactin, direction for usein vitro test — biointernational 2002.

Testo-CT2, direction for use in vitro test — biointernational 2002.

AlexK., Rhona J, Kent j., etd. clinica chemistry interpretation
techniques, fourth edition, 2000,40-42,.

Basu A, Ryder EJ. New treatment options for erectile dysfunction in
patients with diabetes mellitus. Drugs. 2004,64 (23):2667-88.

Brock G, et al. Efficacy and safety of tadalafil for the treatment of erectile
dysfunction: results of integrated analysis 2004,182,22.

A Garcia, L Herbon, A Barkan, S Papavasiliou and JC Marshdl
Hyper prolactinemia inhibits gonadotropin-releasing hormone (GnRH)
stimulation of the number of pituitary GnRH receptor Endocrinology,
1995. Vol 117, 954-9509.

Andersen N., Senczuk M., Tabor A., prolactin and pituitary —gonadal
function in cigarette smking infertile patients, anderologa 1984, 16, 391.
[internet Abstract].

59



AJPS, 2008, Val. 5, No. 1

18.

19.

20.

21.

22.

23.

24,

Blackwall R., hyperprolactimea, evaluation and management, endocrnol
Metab clin north Am. 1992, 21, 105.

Foord S., peters J.,, Diegues G., dopamine receptors on intact anterior
pituitary cells culture : functional association with the inhibition of of
prolactin and thyrtropine, J.endocrinol 1983,112, 1567.

Kainchenko SY, Kozlov GI, Gontcharov NP, Katsiya GV. Ord
testosterone undecanoate reverses erectile dysfunction associated with
diabetes mellitus in patients failing on sildenafil citrate therapy aone.
Aging Male 2003;6:94-9

Shabsigh R. Hypogonadism and erectile dysfunction: the role of
testosterone therapy. Int JImpot Res 2003;15(Suppl 4):S9-13

Mills T, Wiedmeler V, Stopper V. Androgen maintenance of erectile
function in the rat penis. Biol Reprod 1992;46:342-8

Feldman HA, Goldstein |, Hatzichristou DG, Krane RJ, McKinlay JB.
Impotence and its medical and physiological correlates: results of the
Massachusetts Mae Aging Study. J Urol 1994; 151:54-61.

American Urological Association (AUA). Guideline on the Management of
Erectile Dysfunction: Diagnosis and Treatment Recommendations.
Reviewed 2003 Jul. Accessed June 12, 2005. Available at URL address:
http://www.auanet.org/quidelines/edmgmt.cfm
http://www.urologyhealth.org/adult/index.cfm?cat=11& topic=111

60


http://www.auanet.org/guidelines/edmgmt.cfm
http://www.urologyhealth.org/adult/index.cfm?cat=11&topic=111

