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normal Luteinizing hormones (LH) levels.7,8

In developing countries, zinc deficiency is still 
present and is usually associated with iron deficien-
cy.2,9,10 Hypogonadism is a major manifestation of 
Zn deficiency in both humans and animals. The 
mechanism of hypogonadism due to Zn deficiency 
has not been clarified.

Although primary or secondary hypogonadism 
due to Zn deficiency has been reported, pubertal 
arrest due to Zn deficiency has not to our knowledge 
been described. We therefore present a case of Zn 
deficiency and pubertal arrest, which was reversed 
by Zn supplementation.

Patient description

The patient was a 19 year-old male from a rural 
area of Central Anatolia. He lived with his parents, 
whose socioeconomical status was low, resulting in 
his diet generally being poor in animal protein. He 
was first admitted to the hospital complaining of 
fatigue and short stature. He had visual problems 
at school, but an eye examination had not been car-
ried out.

The medical history revealed geophagia and an-
orexia in his childhood. On physical examination 
there was scarce scalp hair and no axillary or pu-
bic hair had developed. Hepatosplenomegaly was 
detected. His height was 141 cm (SDS:-5.2), body 
weight was 41 kg (SDS:-2.5) and body mass index 

was 20.7kg/m² (15-50 percentile). The testicular 
volume was 8 and 10 ml for the left and the right 
testis, respectively.

The complete blood count was compatible with 
iron deficiency anemia (Hb 5.3g/dl; MCV 52 fl; pe-
ripheral blood smear showed hypochromic-micro-
cytic anemia; serum ferritin 1.3ng/ml (normal range: 
22-322ng/ml); serum iron 6g/dl (normal range: 
65-175g/dl); serum iron binding capacity 444g/dl 
(normal range: 70-380g/dl). Serum concentration 
of Zn was 0.43g/ml (normal range: 0.5-1.2g/ml). 
Serum biochemistry was normal, except for increased 
levels of alkaline phosphatase 160U/l (normal range: 
38-126U/l). Duodenal biopsy showed normal appear-
ance of the mucosa.

The bone age was 11 years. The thyroid hormone 
levels and serum prolactin (PRL) levels were within 
the normal ranges. Gonadotropins, testosterone (T), 
free testosterone (FT) and insulin like growth fac-
tor-1 (IGF-1) levels were low (Table 1). Insulin tol-
erance test (ITT), Gonadotropin releasing hormone 
(GnRH) and human chorionic gonadortopin (hCG) 
stimulation tests were performed and the responses 
were normal (Tables 2, 3, 4). Pituitary magnetic 
resonance imaging showed no abnormality.

His eye examination prior to Zn supplementa-
tion revealed partial keratopathy and signs of optic 
atrophy; the optic discs were pale, visual acuity of 
the patient was decreased and minimal latency was 
observed in the visual evoked potentials.

Table 1. Basal values of Follicle stimulating hormone (FSH), Luteinizing hormone (LH), Testosterone (T), Free testosterone (FT), and 
Insulin growth factor-I (IGF-I) before and after Zn supplementation.

 FSH IU/L
(1.4-18.1)

LH IU/L
(1.5-9.3)

T nmol/L
(9.86-21.6)

FT nmol/L
(0.04-0.08) 

IGF-I μg/L
(197-476)

Pre-treatment 0.48 1.1 5.63 0.005 119

Post-treatment 1.5 3.68 31.6 0.024 480

*normal values in parenthesis

Table 3. Response of LH and FSH to gonadotropin releasing hor-
mones (GnRH) stimulation prior to Zn administration.

Basal level Peak response

FSH (IU/L) 1.15 2.31

LH (IU/L) 2.58 20.46

Table 2. Response of cortisol and growth hormone to insulin in-
duced hypoglycemia prior to Zn administration.

Basal level Peak response*

Cortisol (nmol/L) 370.5 735.5

Growth hormone (µg/L) 0.91 11.5

*Simultaneous blood glucose: 0.66 mmol/L




