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Abstract

This study was designed to shed a light on the reproductive function in men and women after
successful kidney transplantation (KT). Forty five adult patients (25 men and 20 women) were
included; these patients met the inclusion criteria (serum creatinine < 1.4 mg/dl; glomerular
filtration rate (GFR) > 60 ml/min at least 3 months after KT). Twenty two healthy individuals
(12 men and 10 women) were included as control group. Assessment of the renal function tests
[blood urea, serum creatinine, and GFR] and determination of the level of the reproductive
hormones [luteinizing hormone (LH), follicle-stimulating hormone (FSH), and prolactin (PRL) in
men and women; and testosterone and 17-B-estradiol (E;) in the men and the women, respectively]
had been carried out. The correlation between level of these hormones and the renal function tests
was also studied in the patients. The results of the renal function tests showed that patients had
higher blood urea and serum creatinine than the controls, while GFR was lower in the patients as
compared to controls. Regarding to the reproductive hormones, it was found there were no
significant differences in levels of LH, FSH and testosterone between men patients and men
controls, while PRL was significantly (P<0.05) higher in the male patients as compared to the male
controls. The results revealed that no significant differences in levels of LH, FSH and E; between
women patients and women controls, while PRL was significantly (P<0.01) higher in the female
patients than the female control. When the correlation between the level of the reproductive
hormones and the renal function tests was studied in men and women kidney transplanted patients,
the findings showed that a significant negative correlation (r=-0.48, P<0.05) and a highly significant
negative correlation (r=-0.74, p<0.01) were found between levels of FSH and serum creatinine in
men and women patients, respectively. While a significant positive correlation was found between
levels of PRL and blood urea in each of men (r=0.48, P<0.05) and women (r=0.49, P<0.05)
patients.
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disease.

Introduction gonadal (HPG) function in both genders.

Among the treatments available for end-
stage renal disease (ESRD), hemodialysis,
peritoneal dialysis, and kidney transplantation
(KT); the latter is a successful treatment
modality for ESRD and the preferred mode of
renal replacement therapy. Male and female
patients with ESRD commonly experience
sexual dysfunction and infertility as a result of
endocrine aberrations, vasomotor dysfunction,
prescribed medications, and psychological
factors™?.  Alterations on sex steroid
production and metabolism are already seen
when moderate reductions in the glomerular
filtration rate (GFR) arise®.

It has been reported that the period
of ESRD preceding KT is associated
with disorders in hypothalamic-pituitary-

In male patients, there is high prolactin
(PRL) level (hyperprolactinaemia)®, abnormal
gonadotroPin-reIeasing hormone (GnRH)
pulsatility'™,  high  luteinizing  hormone
(LH) and follicle-stimulating hormone (FSH)
values, low testosterone levels and reduced
spermatogenesis®. In  female patients,
amenorrhea or oligomenorrhea associated with
anovulation and decreased 17-B-estradiol (E;)
secretion were reported frequently®.

Although abnormalities in the HPG axis
are well recognized in both genders during
ESRD®Y, conflicting data are available after
KT. Several studies have shown that male
and female HPG dysfunction was found to
be either reversed®, differently improved® or
altered after successful KT®. Holdsworth



et al. stated that after KT, although some
features of reproductive function may remain
impaired;  endocrine  function  generall
improves after recovery of renal function®?.
In 2003, Akbari et al. reported that a well-
functioning renal transplant is more likely to
restore normal sexual activity®.

In this study, we estimate the level of
reproductive hormones in the sera of men and
women after successful KT. Also, the
correlation between level of these hormones
and renal function tests was investigated.

Materials and Methods
Subjects

The subjects comprised 45 adult patients
(25 men and 20 women > 18 yr of age)
following successful KT. These patients
met the inclusion criteria (Serum creatinine
< 1.4 mg/dl; GFR > 60 ml/min at least 3
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months after KT). Twelve men and ten healthy
women age - and body mass index (BMI) -
matched with the patients selected to
participate in this study as controls.

The following data were assessed in each
patient: age, sex, weight, height, previous
dialysis duration (months), time since
transplantation (months), and details of
immunosuppressive therapy. The body mass
index (BMI) was calculated as weight (kg)
divided by the square of height (m?). The
clinical data of the patients and controls are
shown in Table (1). All patients were on
maintenance, combined immunosuppressive
therapy, stable for at least 3 months, and
receiving cyclosporine A and prednisone,
while azathioprine was used in 16 patients and
20 patients were on mycophenolate mofetil.

Table (1)
The clinical data of the 45 patients and 22 controls in the study.
Variable Patients Controls
Male/ Female 25/20 12/10
Age (years) 3419 3248
BMI (kg/m?) 26.6+3.9 25.24+2.6
Previous dialysis duration (months) 715 -
Time since transplant (months) 25121 -

Data are mean = SD
BMI = body mass index

Sample collection

Blood samples (5 ml) were withdrawn
from all subjects by veinpucture for
measurement of renal function tests and
reproductive hormones. Blood samples were
left at room temperature for about half an hour
then the sera were separated by centrifugation
for 15 minutes at 3000 rpm and stored at
-20°C until analysis.

Renal function tests

Renal function measured by the following
tests:

Blood urea:- Blood urea was determined by
colorimetric method“?. Biolabo kit was used
in this colorimetric method.

Serum creatinine:- Serum creatinine was
estimated according to Jaffe reaction®?.

Human kit was used in this colorimetric
method.

Glomerular filtration rate:- GFR was
calculated according to the Cockroft-Gault

equation®.

Endocrine evaluation

Circulating LH, FSH, and PRL were
measured in the serum of all subjects. Serum
concentrations of testosterone in men and E;
in  women were measured. All women
with regular menstrual cycle were evaluated
in the early follicular phase (days 3-6).
All  measurements were performed by
commercially available kits from the Beckman
coulter company, France; LH, FSH, and PRL
using immunoradiometric assay; testosterone
and E; using a radioimmunoassay.
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Statistical Analysis

Statistical analysis was done using
Statistical Package for Social Science (SPSS),
version 12, computer software. Data are
expressed as mean + SD. Student's t-test was
used to compare the group of patients and
controls. Linear correlation coefficients and
their significance were determined to assess
the dependence between endocrine features
and renal function tests. The level of
significance was determined at P<0.05".

Results
Renal Function Tests

The results of renal function tests
(Table (2)) revealed that patients had
significantly (P<0.05) higher blood urea and
serum creatinine than the control groups, while
GFR was significantly (P<0.01) lower in the
patients as compared to control groups.

Table (2)
Renal function tests in patients and
control groups.
Renal function
tests

Blood urea (mg/dl) 3045
Serum creatinine
(mg/dl) 0.9+0.2
Glomerular
filtration rate
(ml/min)

Patients | Controls | P value

102+19

Data are mean + SD

The Reproductive Hormones in Men after
Kidney Transplantation

Level of the reproductive hormones
in male patients and controls are shown in
Table (3). There were no significant

Vol.15 (3), September, 2012, pp.143-150

Science

differences in levels of LH, FSH and
testosterone between patients and controls,
while PRL was significantly (P<0.05) higher
in the patients than in control group.

Table (3)
Level of the reproductive hormones in male
patients and male controls.

The reproductive Male Male P

hormones patients | controls | value
Luteinizing
hormone (mIU/ml) 7.5+3.4 | 6.2+1.6 NS
Follicle-stimulating
hormone (mIU/ml) 8.2£2.1 | 5.6x1.4 NS
Prolactin (ng/ml) 8.6+3.7 | 5.3£1.1 | P<0.05
Testosterone 53+20 | 68414 | NS
(ng/ml)

Data are mean + SD

The Reproductive Hormones in Women
after Kidney Transplantation

Menstrual history of 20 women studied in
this research indicated that before KT 8
women had menstrual disturbances; 4 of them
suffered from oligomenorrhea, while 4 of them
suffered from amenorrhea. After KT recovery
of menses occurred in 3 women after 3
months, while in other 5 women occurred
after 4 months.

Results of the reproductive hormones in
female patients and controls are shown in
Table (4). The results revealed that no
significant differences in levels of LH, FSH
and E; between the patients and controls, while
a significant (P<0.01) increased levels of PRL
was observed in the patients in comparison to
the controls.

Table (4)
Level of the reproductive hormones in female patients and female controls.

The reproductive hormones | Female patients | Female controls | P value |

Luteinizing hormone (mlU/ml)

Follicle-stimulating hormone (mIU/ml)

Prolactin (ng/ml)

Estradiol (pg/ml)

Data are mean = SD
Correlation between Reproductive
Hormones and Renal Function Tests in Men
Patients
The correlation between levels of the
reproductive hormones and renal function tests
in men patients indicated a significant negative

correlation (r=-0.48, P<0.05) was found
between level of FSH and serum creatinine
(Fig.(1)). While a significant positive
correlation (r=0.48, P<0.05) was found
between level of PRL and blood urea (Fig.(2)).
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Fig.(1) Correlation between levels of serum FSH and serum creatinine
in men patients (r=-0.48, P<0.05).

PRL (ng/ml)

Fig.(2) Correlation between levels of serum PRL and blood urea
in men patients (r=0.48, P<0.05).

Correlation between Reproductive
Hormones and Renal Function Tests in
Women Patients

Study of the correlation between the level
of reproductive hormones and renal function
tests in women patients revealed that a highly

Ve

significant negative correlation (r=-0.74,
P<0.01) was observed between level of FSH

and serum creatinine (Fig.(3)), while a
significant  positive  correlation  (r=0.49,
P<0.05) was observed between level of PRL
and blood urea (Fig.(4)).



Journal of Al-Nahrain University Vol.15 (3), September, 2012, pp.143-150 Science
2 -
1.5 4
§: L .: L
:,% 1 .o L] L] ° o
‘g L J : L J L]
0.5 o
0
0 5 10 15 20 25
FSH (mIU/ml)
Fig.(3) Correlation between levels of serum FSH and serum creatinine
in women patients (r=-0.74, P<0.01).
55 -
50 +
45 o o °
30 +
25 o ] e
20 .
0 5 10 15 20 25 30 35
PRL (ng/ml)
Fig.(4) Correlation between levels of serum PRL and blood urea
in women patients (r=0.49, P<0.05).
Discussion patients compared with ESRD on
Kidney transplantation was reported hemodialysis"®.  These data differed
to restore endocrine function, but study from those of other authors who found

results are discordant. The restoration of
hormonal profiles after successful KT is still
controversial. The results of a previous study
have suggested that KT restores the balance in
the HPG axis®. It has been reported that the
HPG axis after KT is mostly influenced by the
quality of allograft function, the use of
immunosuppressive treatments and general
health conditions®**®). In 2007, Anantharaman
et al. found that successful KT may restore
normal sexual function, especially in younger
patients“”). In 2008, Barroso et al. stated that
kidney transplants improve sexual function of

persistent abnormalities of the HPG axis
function in KT recipients with well
functioning allograftst*2%.

In the present study, we investigated level
of reproductive hormones in men and women
after successful KT. We found increased
prolactin levels in transplanted men as
compared to controls. These results are in line
with those of Exaire et al.?" and in contrast to
results of Samojlik et al.”). Regarding to the
other reproductive hormones (testosterone,
LH, and FSH), our finding showed that there
were no significant differences in levels of



these hormones between male patients and
controls. These results are in line with those of
Samojlik et al.” who found that, three months
after transplantation, plasma testosterone, LH,
and FSH levels were restored toward normal.
A trend toward normal levels of these
hormones in men after KT suggests
improvement of testicular function. The results
of a previous study have suggested that a
higher GFR indicating better allograft function
was associated with higher serum testosterone
level®- Results of the current study revealed
no statistical significant difference in
circulating levels of LH, FSH and E, between
female patients and controls, while PRL was
significantly higher in the female patients than
control group.

Immunosuppressive drugs may influence
the restoration of hormonal profiles after
successful KT. Tondolo et al.®? were able to
evaluate the hormonal status of successful
renal transplant recipients who were treated
with different immunosuppressive agents.
They concluded that immunosuppressive
therapies may influence the restoration of
normal levels of gonadal hormones after KT.
In several studies, erythropoietin therapy has
been reported to cause normalization of the
pituitary gonadal feedback mechanism with
reduced plasma concentrations of LH and
FSH, increases in plasma testosterone levels,
and reductions in elevated plasma PRL
levels®2%). Several aetiologic factors appear
to contribute to the elevated PRL levels in the
men and women kidney transplanted patients
in this study. Hyperprolactinaemia is partially
induced by a decreased metabolic clearance
and also by autonomic overproduction®.

It has been reported that the HPG axis
function in women is less clear than in men,
either before or after KT®?. In the present
study, recovery of menses which occurred in
the studied women after KT may be due to
reversion of hormone aberrations after
transplantation, resulting in normal ovulatory
cycles and regular menstruation”). It has been
reported that one of the effects of an improved
general health state after successful KT
in women of reproductive age is recurrence
of regular menstrual function. Results of
a previous study have suggested that
stabilization of graft function resulted in
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restoration of normal ovarian hormone
metabolism and ovulatory cycles in female
kidney transplanted recipients®.

When a relationship between levels of the
reproductive hormones and renal function tests
in men and women Kkidney transplanted
patients was studied, the results showed that a
significant and a highly significant negative
correlation were found between levels of FSH
and serum creatinine in men and women
patients, respectively. While a significant
positive correlation was found between levels
of PRL and blood urea in both men and
women patients. This negatively significant
correlation indicates that increased serum
creatinine levels in the studied cases suggest
conditions that affect FSH production results
in decreased levels of this hormone in the
blood of men and women patients. On the
other hand, the significant positive correlation
indicates that an increased blood urea
level is a good indicator for incidence of
hyperprolactinaemia in these patients (men
and women).

Conclusions

A normalization of the levels of the
reproductive hormones (LH, FSH, testosterone
and E2) in KT recipients is probably
multifactorial, being influenced by immuno-
suppressive treatments and erythropoietin
therapy. This restoration of normal levels of
these hormones suggests improvement of
testicular function in men and restoration of
normal ovarian hormone metabolism and
ovulatory cycles in women. The elevated PRL
level in men and women after KT was
explained mostly by a decreased metabolic
clearance and increased production.
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