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Introduction
It has been known that Growth Hormone treatment has important 

beneficial effects on: body composition, bone metabolism and lipid 
metabolism [1,2]. In a study done by Keizer Schrama et al., it was 
shown that Growth Hormone decreased the levels of total cholesterol, 
Low density Lipoprotein and Apolipoprotein-B in 38 Growth 
Hormone deficient patients [3]. In a survey done by Kohno et al., it was 
also shown that Growth Hormone treatment for 9 months didn’t differ 
total cholesterol level, however it increased High Density Lipoprotein 
cholesterol level [4].

Growth hormone (GH): GH is a mono-chain peptide hormone 
composed of 191 amino acids. Its gene complex is on the long arm of the 
17th chromosome. Its secretion is controlled mainly by GH Releasing 
Hormone (GHRH) secreted from hypothalamus and somatostatin 
which is an inhibitor in character. Its secretion is pulsatile as pulsation 
frequency increases especially in sleep.

The effects of Growth hormone: GH stimulates Insulin-like 
Growth Factor (IGF-1) secretion (IGF-1: Somatomedin C) from the 
liver. This stimulates especially the linear growth of the bones. These 
factors mostly bind to insulin-like Growth Factor Binding protein-3 
(IGFBP-3) in the circulation.

Growth Hormone has direct effects on carbohydrate and lipid 
metabolism. Carbohydrate intolerance in oral glucose test is observed 
in individuals who have GH deficiency. This effect is due to pancreatic 
islet hypoplasia and insulin deficiency in relation. Hypoglycemia 
develops when insulin is given to these patients [5].

The effects of Growth hormone on lipid metabolism: It is known 
for a long time that fat tissue is the target of Growth Hormone effect. 
In the GH deficient children, before the GH replacement treatment the 
average size and fat content of the subcutaneous fat cells are decreased. 
Paradoxically, the average size and fat content of the fat cells are more 
than normal. The average size and fat content of the adipocytes in 
the subcutaneous fat stores decreased after 6 months to 2 years GH 

treatment. This shows the effect of GH via the IGF-1.

GH decreases body fat by decreasing fat stores and mobilization. 
GH increases hydrolysis of triglycerides to free fatty acids and again 
decreases the amount of fatty acids converting to triglycerides. GH 
is a counter-regulatory hormone that antagonizes the hepatic and 
peripheral effects of insulin, on glucose metabolism via mechanisms 
involving the concomitant increase in FFA flux and uptake.

GH has 2 distinct effects, as a result of the metabolic effect cellular 
lipid content decreases and the number of fat cells increases by the 
effect of stimulation of growth. In some studies it was shown that 
GH treatment decreased atherogenic index which is computed as 
logarithm of triglyceride divided by HDL cholesterol value meaning 
[log (triglyceride/ HDL cholesterol)] [6-10].

Serum GH: GH secretion is affected from eating food; hyperglycemia 
suppresses the secretion, amino acids and hypoglycemia stimulates 
secretion. If GH deficiency is suspected, one of the stimulation tests 
must be applied.

The patients who had peak GH levels below 7 nanograms/ml after 
the stimulation tests, are defined as complete GH deficient and between 
7 and 10 nanograms/ml as partial GH deficient [5]. `

The other diseases causing growth retardation are as follows: 
skeletal dysplasia, chromosomal anomalies, primordial dwarfism, 
malnutrition, malabsorption, inflammatory bowel disease, chronic 
renal disease, cardiac diseases, central nervous system diseases, 
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correlation matrix was formed. For all the groups descriptive statistics 
(average and standard deviation) were performed. For intra-group 
significance search Friedman test was performed, and for the between 
groups significance search Kruskal-Wallis test was applied.

Results
In the first group of 27 patients who were treated for at least 18 

months, 14 patients were male (51.9%) and 13 female (48.1%). For the 
20 patients who were recently diagnosed as GH deficient or were not 
taking any treatment, 15 were male (75%) and 5 female (25%). The 
groups were homogeneous for gender (p>0.05). The values of the first 
group who had taken treatment for at least 18 months are shown in the 
Tables 1-3.

The average age of the 20 patients in the second group who were 
newly diagnosed GH deficiency patients was 10.7 (± 3.2) years; the 
average body weight was 28.3(± 12.5) kg and the average height was 
125 (± 18.4) cm. 16 (80%) patients were complete GH deficient and 4 
(20%) patients were partial GH deficient. In 3 patients treatment was 
not started yet. 13 of the 17 patients were pre-pubertal so were given 
GH at the dose of 0.7 units/kg/week and 4 patients were pubertal and 
were given GH at the 0.9 units/kg/week dose.

For the comparison of the first group, second group and the 
control groups’ beginning values Kruskal-Wallis variance analysis test 
was used.

The comparisons between the groups are demonstrated in the 
Tables 4 and 5.

It is known that GH has effects on height increase and also 
metabolic effects. Its effects on protein, carbohydrates and lipid 
metabolism are still subjects of debate and research. The effects of GH 
on lipid metabolism and lipid profile are subject to many researches 
but results were inconsistent with each other [3,7,9,10,11].

In a survey GH was given at the dose of 2 and 4 IU/m²/day to 

hematological diseases, diabetes mellitus, vitamin D resistant rickets, 
other metabolic diseases, hypopituitarism, isolated growth hormone 
deficiency, thyroid hormone deficiency, glucocorticoid excess, 
psychosocial dwarfism and constitutional growth retardation [5].

In our study we tried to evaluate the effect of Growth Hormone on 
lipid parameters whether it influences the routine biochemical markers 
or not, in a time period in Growth Hormone deficient pediatric patients 
who were diagnosed by the stimulation tests.

Methods
Patient selection: In our study there were 62 patients whom 47 of 

them (study group) had the diagnosis of GH deficiency and followed in 
the Ankara Training and Research Hospital Pediatrics Endocrinology 
Policlinics and 15 of them (control group) were patients applying to 
the pediatrics policlinic for any other complaints. 27 cases of the GH 
deficient patients had been taking treatment for at least 18 months 
(group 1). Whereas 20 cases were newly diagnosed who either had not 
been treated or just begun to treatment (group 2).

The patients in the study group were divided into 3 according 
to the GH peak response to stimulation tests and nocturnal GH 
levels: Complete GH deficiency (peak response: < 7 ng/ml), partial 
GH deficiency (peak response: 7-10 ng/ml) and 6 neurosecretory 
dysfunction. GH was given in 0.7 units/kg/week dose in pre-pubertal 
patients and 0.9 units/kg/week doses in pubertal patients.

Methods: The dossiers of the patients having the diagnosis of GH 
deficiency and followed up in the pediatrics endocrinology policlinics 
were searched retrospectively. Lipid parameter values of these patients 
were recorded before beginning of the treatment and with 6 months 
intervals then. Serum cholesterol and triglycerides were determined 
in central laboratory of the hospital by IL 1800 (Instrumentation 
Laboratory) auto analyzer.

Statistical methods: With SPSS analysis program Pearson’s 2-tailed 

Basal 6th month 12th month 18th month
average SD average SD average SD average SD p

Triglyceride 111.3 43.4 126.8 40.4 137.6 65.6 139.6 108.3 p˃0.05
Total
cholesterol 151.8 34.1 147.3 29.3 145.1 22.2 149.7 31.6 p˃0.05
LDL 70.5 7.8 58.5 9.2 69 2.8 56 32.5 p˃0.05
VLDL 22 8.5 25.1 8.3 27.3 13.2 28 21.7 p˃0.05
HDL 49.5 3.5 56.5 6.3 50 12.7 64 19.8 p˃0.05

Table 1.The comparison of beginning, 6th month, 12th month and 18th month Triglyceride, Total Cholesterol, LDL, VLDL, HDL Cholesterol values (intra-group comparisons)

0-6 Month* 6-12 Month* 12-18 Month
average SD average SD average SD

Increase in
height 5.6 1.5 3 1 4.8 2.9

*p˂0.05

Table 2. Increase in height (cm) for the first group in 6th month, 12th month and 18th months.

Basal 6th month 12th month 18th month
average SD average SD average SD average SD p

BMI 16.1 1.4 16.1 1.3 16.4 1.6 16.2 2 p˃0.05
A.INDEX 2.7 0.7 2.4 0.4 2.9 1 2.6 0.6 p˃0.05

Table 3. Comparison of BMI and AI of first group at the beginning, 6th month, 12th month and 18th month.
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cholesterol level of the second group, which is formed by the 20 patients 
to whom GH treatment had newly begun, is statistically significantly 
lower than the other two groups (p<0.05)

As a result the effects of GH on lipid profile are controversial. 
In our study we investigated the effects of GH on lipid profile for a 
period of 18 months. For all the parameters at the beginning and 18th 
month values there was no statistically significant difference in between 
(p>0.05). Only in the first group average height increase in the first 6 
months decreased from 5.6 cm (± 1.5) to 3 cm (± 1) in the second 6 
months and this was statistically significant.

In the comparison of the second group with the first group 
only average LDL cholesterol level was low and this was statistically 
significant (p<0.05). In the comparison of the lipid parameters of 
the control group with the patient group there was no statistically 
significant difference in between.
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