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designed using software available in the public do-
main (Primer3 http://primer3.sourceforge.net) based 
on published information regarding the WT1 gene 

nine 9.7 mg/dl, urea 240 mg/dl, serum albumin concen-
tration 2.8 g/dl with total proteins 6.1 g/dl, potassium 
4.7 meq/l, sodium 139 meq/l, calcium 8.2 mg/dl and 
phosphorus 8.9 mg/dl. Protein excretion in 24-hours 
urine was 350 mg/dl. Anaemia was revealed with an-
isocytosis, (Hb=9.4 g/dl, Hct=28.9%, MCH=28.8 pg, 
MCV=88.7), ESR=84 mm at 1hr, TIBC=211 μgr% 
(lower normal=225 μgr%) and ferritine=417.30 μg/l 
(upper normal reference value=323 μg/l).

Plasma sulfate dehydroepiandrosterone (S-DHEA) 
and 17-hydroxy-progesterone (17-OH-PRG) were 
normal (S-DHEA=1719.5 ng/ml, 17-OH-PRG=1.9 
ng/ml). Plasma aldosterone and plasma renin activity 
in the upright posture were also normal (192.7pg/
ml, 8.4μU/ml, respectively). Urine metanephrines, 
normetanephrines and VMA excretion over a 24-
hour period were also normal (84 μg/dl, 128 μg/dl, 
1.6 μg/dl, respectively).

The investigation of the hypothalamic-pituitary-
testicular axis demonstrated the presence of hypergo-
nadotropic hypogonadism with low normal testoster-
one (1.82 ng/ml, reference values: 1.66-8.11 ng/ml) and 
extremely elevated gonadotropins (FSH=148.7 mIU/
ml, LH>250 mIU/ml). Thyroid function was normal 
(TSH=1.15 mIU/ml, FT3=2.35 pg/ml, FT4=0.8 mg/
dl, Anti-TG Abs: negative, Anti-TPO Abs: negative). 
Haematological, biochemical and endocrinological 
findings of the patient at hospital admission are shown 
in Table 1. Immunological tests (including ANA, c-
ANCA, p-ANCA, ENA, Anti-ds-DNA), as well as 
auditive exams, were normal.

DNA analysis 

Due to the concomitant occurrence of genitalia 
abnormalities and end stage renal failure, Frasier syn-
drome was suspected and a patient sample (peripheral 
blood) was referred to the Department of Medical 
Genetics, Athens University, for DNA analysis to 
investigate whether the patient had a mutation in 
the WT1 gene.12

Genomic DNA was extracted from peripheral 
blood lymphocytes using the commercially avail-
able QIAmp DNA Blood Mini kit (Qiagen, GmBh, 
Hilden, Germany). Exons 8 and 9 of the WT1 gene, 
including 100 bp of the flanking intronic sequences, 
were amplified by PCR. The primers employed were 

Table 1. Haematological, biochemical and endocrinological findings 
of patient at admission 

Patient
Normal 
values

Haematology count

Haemoglobin (g/dl) 9.4 12-18

Haematocrit (%) 28.9 37-52

Mean cell volume (fl) 88.7 80-99

Mean cell haemoglobin (pg) 28.8 27-31

TIBC (μg%) 211 225-480

Ferritin (μg/l) 417.3 18.7-323 

renal function

Creatinine (mg/dl) 9.7 0.70-1.50

Urea (mg/dl) 240 10-55

Serum albumin (g/dl) 2.8 3.50-5.00

Total protein (g/dl) 6.1l 6.00-8.40

Potassium (meq/l) 4.7 3.20-5.20

Sodium (meq/l) 139 l 130-150

Calcium (mg/dl) 8.2 8.50-10.50

Phosphorous (mg/dl) 8.9l 2.50-5.00

24hour urine protein mg/dl) 350 <100

Adrenal function

Plasma sulphate dehydroepiandroste-
rone (S-DHEA) (ng/ml) 

1719.5 800-5600

17-hydroxy-progesterone  
(17-OH-PRG) (ng/ml)

1.9 0.5-2.9

Metanephrines, 24-hour Urine (μg/dl) 84 52-341

Normometanephrines, 24-hour Urine 
(μg/dl)

128 88-444

VMA, 24-hour Urine (μg/dl) 1.6 1.8-6.7

Plasma renin activity, upright posture 
(μU/ml) 

8.4 5.0-50.0

Plasma aldosterone activity, upright 
posture (pg/ml)

192.7 35.0-300.0

Hypothalamic-pituitary-testicular axis

Testosterone (ng/ml) 1.82 1.66-8.11

FSH (mIU/ml) 148.7 1.37-13.58

LH (mIU/ml) >250 1.14-8.75

TSH (mIU/ml) 1.15 0.35-4.95

FT3 (pg/ml) 2.35 1.71-3.70

FT4 (mg/dl) 0.8 0.70-1.48




