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Based on the physical examination and the labo-
ratory results, the patient’s condition was diagnosed 
as pubertal arrest due to Zn deficiency. Following in-
travenous replacement of 300mg/day ferric hydroxyl 
sucrose for 5 days, the patient received 160mg/day 
ferrous sulphate and 50mg/day Zn for 6 months.

After 6 months, his complaints were resolved. He 
had a weight gain of 5.5kg and his height increased by 
7cm. Testicular volume increased up to 15 and 18 ml 
for the left and the right testis, respectively. Axillary 
and pubic hair appeared and there was also increase 
in scalp hair. His anemia improved markedly (Hb 
15.5gr/dl) and basal serum levels of gonadotropins, 
T, FT and IGF-1, increased to normal range (Table 
1). The patient reported that his vision was better 
after Zn supplementation, but eye examination was 
not carried out.

Discussion

The importance of zinc (Zn) for the growth of 
Aspergillus niger was recognized for the first time 
in 1869. Several decades later, it was reported that 
Zn should be present in sufficient amounts for the 
growth of the plant and the rat.11 Essentiality of Zn in 
man was first described by Prasad1 and later studies 
supported this.2,3 The presumptive cause of Zn de-
ficiency was phytate, present in cereal grains, which 
impairs the absorption of Zn.2,3 During the following 
decade some investigators questioned the existence 
of Zn deficiency in humans.11 An important devel-
opment in the early 1970s ended the controversy. A 
fatal genetic disorder, Acrodermatitis Enteropathica 
caused by a defect in the absorption of dietary Zn, 
was reported. The disorder was completely cured by 
Zn supplementation.12

Before the recognition of Zn deficiency, a group 
of patients with the findings of anemia, hepato-
splenomegaly and hypogonadism were treated with 

1 g/day ferrous sulfate and animal protein. Anemia 
and hepatosplenomegaly improved, while pubic hair 
and size of genitalia increased in these patients. Ret-
rospectively, it was thought that the pharmaceutical 
preparation of iron also contained Zn as a concomi-
nant and along with a well-balanced diet containing 
animal protein provided sufficient amounts of Zn, 
which led to improvement of the hypogonadism.11

Animal protein is the most important dietary 
source of bioavailable iron and Zn. Phytate, which 
is present in cereal proteins, inhibits the absorp-
tion of both iron and Zn.11 Clinical iron deficiency 
anemia is one of the features of the Zn deficiency 
syndrome. Therefore, it was not surprising to detect 
iron deficiency besides Zn deficiency in our patient. 
Excepting the experimental studies, Zn deficiency 
without iron deficiency has not been reported. As 
far as we know, lack of testicular development due 
to iron deficiency has not been reported either. Thus, 
the pubertal arrest seen in our patient cannot be 
explained by iron deficiency alone.

It was initially suggested that Zn deficiency caused 
hypogonadotropic hypogonadism.1,4 However, stud-
ies later showed that the effect of Zn deficiency was 
exerted directly on testicular steroidogenesis and that 
the gonadotropins were not affected.4-6

In our patient, we demonstrated a decrease in 
both serum gonadotropins as well as T and FT levels. 
Hence, the patient had hypogonadotropic hypogo-
nadism, and since the testicular volume was greater 
than 4 ml, we assumed that puberty had started but 
was arrested due to Zn deficiency.

An experimental study in man demonstrated that 
Zn deficiency was associated with decreased sperm 
counts and serum T levels. In that study serum FSH 
levels were found to be increased and there was no 
change in the serum LH level. The increase in serum 
T after GnRH stimulation was lower, but the gonado-
tropin response was greater after Zn restriction in 
comparison to the stabilization period.7

An animal study has demonstrated that Zn defi-
ciency has no effect on pituitary gonadotropin output 
and that Zn deficiency most likely affects testicular 
function, either directly through its effect on tes-
ticular steroidogenesis and/or indirectly through its 

Table 4. Response of serum testosterone (T) and free testosterone 
(FT) to human chorionic gonadotropin (hCG) stimulation prior to 
Zn administration

Basal After 48 hours After 72 hours

T (nmol/L) 5.63 33.37 22.2

FT(nmol/L) 0.005 0.101 0.071




