Research Journal of Biotechnology

Special Issue January (2017)
Res. J. Biotech

The Effects of Recombinant Human Growth Hormone
on Height and Serum IGF-1 in Children with Idiopathic
Short Stature
Jin-rong Liu, Pei-ning Liu, Yong-hai Zhou, Yi-li Chen, Jian-jing Zhou and Long-teng Jin*
Department of child health, The Second Affiliated Hospital and Yuying Children’s Hospital of Wenzhou Medical University, 325000, wenzhou city,
Zhejiang province, CHINA
* jlt786@163.com

Abstract
Objective: To investigate the effects of recombinant
human growth hormone (rhGH) on height and serum
IGF-1 in patients With Idiopathic Short Stature (ISS).

Introduction

Methods: We selected 64 children diagnosed with ISS
in our hospital from January 2013 to October 2015.
According to whether patients’ parents were willing to
accept the rhGH treatment, they were distributed into
treatment group and control group. The control group
took normal nutrition therapy, meanwhile the children
in treatment group were treated with rhGH (dosage
0.12~0.15IU/(kg d), subcutaneous injection 30 minutes
before bedtime once a day) based on control group.
The treatment duration was 12 months. The indicators
observed included height, weight, bone age, height
growth, variation in bone age, fasting blood-glucose,
thyroid function, IGF-1 and IGFBP-3.

The heights of most children with ISS are just slightly below
that of normal children at the same age. But some of them
are as particularly short as those children with growth
hormone deficiency1-3. If not treated, children with ISS will
have shorter final height than their peers4,5. US Food and
Drug Administration approved recombinant human growth
hormone (rhGH) to treat the children with ISS in June
20036,7. It is able to promote the growth of bones and
muscles, regulate the endocrine system and promote protein
synthesis8,9. Related studies show that the hormone can
improve the children’s growth rate and won’t lead to bone
maturation and early puberty9-11. This study analyzes the
effect of rhGH on height and IGF-1 in children with ISS. The
details are reported as follows.

Results: After treatment period, height and height
growth in the treatment group were notably higher than
that in control group [(123.8±5.4) cm vs. (118.3±6.3)
cm， (10.8±3.0) kg vs. (4.5±1.8) kg] (P<0.05). There
were no significant differences in weight, bone age and
variation in bone age between the two groups
(P>0.05). The levels of IGF-1 and IGFBP-3 in
treatment group were notably higher than that in
control
group
[(310.52±63.44)
ng/mL
vs.
(210.20±55.74) ng/mL, (6.75±1.26) g/mL vs.
(5.44±1.18) g/mL] (P<0.05). During the treatment,
no obvious side effects were observed except transient
mildly elevated fasting blood-glucose in two cases and
skin injection site infrared in one case.
Conclusion: Recombinant human growth hormone can
improve IGF-1, IGFBP-3 levels in the children with
idiopathic short stature, and then promote the
children’s growth with good clinical curative effect and
high safety.
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hormone,

Idiopathic short stature (ISS) was considered as a type of
short stature with normal growth hormone level and no
potential pathological condition.

Subjects and Methods
Subjects: 64 children (aged 6~11.2 years) diagnosed as ISS
in child health clinic of our hospital from January 2013 to
December 2015 were selected, including 29 boys and 35
girls. The inclusion criteria are [3]: 1. Born with singleton
full-term pregnancy, height and weight were normal at birth.
2. Current height is more than 2standard deviations below
the average height of children with the same age and gender,
or the current height is below P3 of the height of children
with the same age and gender. 3. Growth rate is less than
5cm per year. 4. Body is shapely. 5. Growth hormone peak
is larger than 10ng/mL in growth hormone stimulation test.
6. Chromosome is normal. 7. No chronic systemic disease,
pituitary disease, thyroid dysfunction, precocious puberty or
other diseases. 8. No serious emotional or psychological
disorders. Food intake is normal.
Methods: Children were distributed into treatment and
control groups according to whether their parents are willing
to accept rhGH therapy. The patients in control group
received normal nutrition therapy and reasonable guidance
on diet, exercise, sleep and other aspects. In addition to what
given to control group, treatment group received rhGH
through subcutaneous injection, 30 min before bedtime once
a day. The dosage was 0.12~0.15IU/ (kg·d). The duration of
treatment for all children was 12 months. Height, weight,
thyroid function through venous
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blood, fasting glucose, IGF-1, IGFBP-3, and other indicators
were measured in regular follow-up every three months.
Bone age was checked through left hand X-ray every 6
months. The variations in bone age and height growth in two
groups were observed. The variation in bone age was equal
to the bone age after treatment minus that before treatment.
The height growth was equal to the height after treatment
minus that before treatment. Adverse drug reactions in
treatment group, like thyroid function, fasting glucose,
swelling and numbness at injection site were monitored.
Statistical Methods: SPSS 18.0 was used for statistical
analysis. Measurement data, such as height, weight,
variation in bone age, height growth and so on, were
represented asx±s. t-test was used for inter group
comparison. Adverse reactions and other count data were
represented as (n, %). χ2 test was used for inter group
comparison. The difference is considered of statistical
significance when P <0.05.

Results
Comparisons of age, height, weight and bone age
between two groups before treatment: The average age of

64 children was 8.3±2.1 years (aged 6.0 ~ 11.2 years). The
treatment group includes 34 cases and control group includes
30 cases. The differences in age, height, weight and bone age
between two groups are of no statistical significance. See
table 1.
Table 1
Comparisons of age, height, weight and bone age
between two groups before treatment (x±s)
Treatm
Control
P value
ent
group
8.21±2.
8.40±1.
P>0.05
Age (years)
group
23
（n=30
96
15/19
14/16
P>0.05
Gender
（n=34
(Male/Fem
）
113.2±5
113.9±6
P>0.05
Height
ale)
）
.9
.8
(cm)
21.5±3.
22.0±4.
P>0.05
Weight
7
2
(kg)
7.9±1.3
8.2±1.2
P>0.05
Bone
age
2
9
(years)
Comparisons of height, height growth and weight
between two groups after treatment: No significant
differences were observed in height and weight between the
two groups before treatment. After treatment, the height and
height growth in treatment group were notably higher than
that in control group (p <0.05). There were no significant
differences in weight between the two groups (P >0.05). See
table 2.

Table 2
Comparisons of height, height growth and weight between two groups after treatment (x±s)
Treatment group （n=34）vs Control group （n=30）
3 months
6 months
9 months
12 months
Height(cm)
Height growth
(cm)
Weight(kg)

(116.3±5.1) vs
(114.3±5.9)*
(2.9±0.9) vs
(1.5±0.8) *

(119.2±4.8) vs
(115.5±6.2)*
(5.5±1.2) vs
(2.1±1.0) *

(121.9±5.3) vs
(117.1±6.4)*
(8.2±1.8) vs
(3.3±1.2) *

(123.8±5.4) vs
(118.3±6.3)*
(10.8±3.0) vs
(4.5±1.8) *

(22.0±4.0) vs
(22.2±4.5)

(22.7±3.8) vs
(22.3±4.8)

(23.5±4.3) vs
(22.9±4.7)

(24.1±4.0) vs
(23.2±4.8)

Note: * indicates the difference is of statistical significance, P < 0.05.

Comparisons of bone age and variation in bone age
between two groups: No significant differences in bone age
and variation in bone age were observed between two groups
after treatment (P >0.05). See table 3.
Table 3
Comparisons of bone age and variation in bone age
between two groups after treatment (x±s)
Treatment group （n=34）vs
Control group （n=30）
6 months
12 months
(8.4±1.7) vs
(9.0±1.9) vs
Bone age
(8.8±1.5)
(9.1±1.8)
(years)
(0.6±0.2)
vs
(1.0±0.3)
vs
Variation in
(0.6±0.1)
(0.9±0.2)
bone age
(years)

Comparisons of fasting blood-glucose, thyroid function,
IGF-1 and IGFBP-3 levels before and after treatment:
There were no significant differences in the levels of fasting
glucose, free T3 (FT3), free T4 (FT4), thyroid stimulating
hormone (TSH), IGF-1 and IGFBP-3 between the two
groups before treatment (P>0.05). See table 4. After
treatment, the levels of IGF-1 and IGFBP-3 in treatment
group were significantly higher than that in control group
(P<0.05). See table 5. At the same time, no significant
differences were observed in the levels of fasting glucose,
FT3, FT4 and TSH between two groups (P>0.05).
Safety Analyses: During the treatment, slight transient
fasting glucose increase appeared in 2 children who received
rhGH therapy, and the glucose level got back to normal
without any special treatment. 1 case of redness at injection
site appeared at the beginning of treatment, and there was no
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further adverse reaction and thyroid function abnormality in
the following treatment.

dosage of rhGH was given, and this is largely related to that
the functions of IGF-1 and IGFBP-3.9,18-20

Table 4
Comparisons of fasting blood-glucose, FT3, FT4, TSH,
IGF-1, IGFBP-3 levels before treatment(x±s)

IGF-1 is a combination of 70 basic peptides of amino acid.
It belongs to a single polypeptide chain type, and is mainly
secreted by liver cells. It is capable of promoting
proliferation and growth, and plays an important regulatory
role in body growth. IGFBP-3 is a macromolecular
glycoprotein and its content in serum is large. It has high
affinity with IGF-1. IGFBP-3 can be combined with IGF-1
in serum to extend the half-life of IGF-1, affecting the
binding and transport of IGF-1 and its receptors. The escape
of IGF-1 from blood is regulated, the localization of IGF-1
is coordinated, and the concentration of IGF-1 is maintained.
Thereby the effect of promoting body growth is achieved.
Studies reported that serum IGF-1 and IGFBP-3 can be
effective indicators to predict and determine the treatment
efficacy of children with ISS9,20. Our study shows that
compared with control group, the increment in the levels of
serum IGF-1 and IGFBP-3 in ISS children with rhGH
treatment are more significant. It indicates that the levels of
serum IGF-1 and IGFBP-3 can be increased by rhGH, and
then promote the children’s growth.

Treatment
group （
n=34）
Fasting glucose 4.57±1.
02
(mmol/L)
3.72±0.
FT3
95
(pg/ml)
1.10±0.
FT4
17
(ng/dl)
3.97±1.
TSH
2
(IU/ml)
183.47
IGF-1
±42.56
(ng/mL)
5.25±1.
IGFBP-3
07
(g/mL)

Control
group （
n=30）
4.13±0.
98
3.58±1.
02
1.43±0.
19
4.12±1.
5
192.56
±51.02
5.17±1.
32

P value

P>0.05
P>0.05
P>0.05
P>0.05
P>0.05
P>0.05

Table 5
Comparisons of IGF-1, IGFBP-3 levels after 12 months
of treatment(x±s)

IGF1(ng/mL)
IGFBP3(g/mL)

Treatment
Control
group （
group （
n=34）
n=30）
310.52±
210.20±
63.44
55.74
6.75±1.2
5.44±1.1
6
8

P value

In conclusion, rhGH can significantly increase the levels of
IGF-1 and IGFBP-3 in children with ISS and then promote
the children’s growth. It has good clinical efficacy and high
safety and is worth to be further popularized in clinical use.

P<0.05
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