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Growth hormone (GH) plays a vital role in controlling body composition, somatic growth, and intermediary
metabolism in the body throughout life (Kato, Murakami et al. 2002). GH assists the adult life with maintenance
of lean body mass and bone mass, promoting lipolysis, thereby limiting visceral adiposity, and regulating
carbohydrate metabolism, cardiovascular system function, aerobic exercise capacity, and cognitive function
(Garcia, Merriam et al. 2019).

Figure 1. Growth hormone (GH) direct effect on human body. The increase in GH secretion will positively affect the
bone and all muscles (including heart),while decrease in GH secretion leads to GH deficiency or insufficiency and will
have negative impact on muscles and bone density in adult and cause dwarfism in teenagers (Jørgensen, Pedersen et

al. 1989, Salomon, Cuneo et al. 1989, Molitch, Clemmons et al. 2011, Fleseriu, Hashim et al. 2016, Melmed 2019,
Yuen, Biller et al. 2019).

In adults, individual pulses of GH can be triggered by exercise, but most GH secretion occurs during deep (slow-
wave) sleep (Weltman, Weltman et al. 2008). However, deep (slow-wave) sleep decreases markedly with age
lead to decrease in GH secretion during night time (Sattler 2013). During the day, fasting increases GH
secretion, and food consumption inhibits it (Hartman, Veldhuis et al. 1992). It is known that Obesity is
associated with decreased spontaneous and stimulated GH secretion (Weltman, Weltman et al. 2008) 

Figure 2. Patterns of GH secretion in younger and older women and men. There is a marked age-related decline in GH
secretion in both sexes and a loss of the night-time enhancement of GH secretion seen during deep (slow-wave) sleep.
This decrease is primarily due to a reduction in GH pulse amplitude, with little change in pulse frequency. L = large GH

pulses, S = small GH pulses (Ho, Evans et al. 1987, Garcia, Merriam et al. 2019) 

Growth hormone deficiency symptoms1.



After the third decade of life, there is a progressive decline of GH secretion by approximately 15% for every
decade of adult life. Integrated measurements of daily GH secretion demonstrate that secretion peaks at
puberty at about 150 μg/kg/day, then decreases to approximately 25 μg/kg/day by age 55 (Ho, Evans et al.
1987, Blackman, Sorkin et al. 2002). The decline in GH secretion observed with aging is associated with changes
in body composition and physical and psychological function that are similar to those seen in younger adult
patients with GH deficiency. In adults, GH deficiency is associated with abnormalities in body composition,
including increased visceral adiposity as well as decreased fat-free mass and bone mineral density,
dyslipidaemia and insulin resistance, likely contributing to increased cardiometabolic and fracture risks (Molitch,
Clemmons et al. 2011, Fleseriu, Hashim et al. 2016, Melmed 2019) 

Table 1. Features of Adult Growth Hormone Deficiency or Insufficiency (Hersch and Merriam 2008) 
 

GH replacement or inducements can mitigate the deleterious consequences of GH deficiency in adults, leading
to improvements in body composition, bone mineral density, dyslipidemia and quality of life (Jørgensen,
Pedersen et al. 1989, Salomon, Cuneo et al. 1989, Yuen, Biller et al. 2019). Furthermore, it is known that GH
therapy leads to decrease in visceral adiposity and increase in lean body mass as well as beneficial changes in
lipid profile in obese adults such as reductions in total and LDL cholesterol, reduction of diastolic blood
pressure (Maison, Griffin et al. 2004), without inducing weight loss (Bengtsson, Edén et al. 1993, Maison, Griffin
et al. 2004, Mekala and Tritos 2009). Findings from randomized controlled trials have also shown improvements
in quality of life, wellbeing, and cognitive function (Burman, Broman et al. 1995, Arwert, Veltman et al. 2006). 

In a clinical trial, healthy men above the age of 60 who were treated with GH for 6 months responded with an
8.8% increase in lean body mass, a 14.4% decrease in adipose tissue mass, and a 1.6% increase bone mineral
density (BMD) only at the vertebral spine (Rudman, Feller et al. 1990). Although the change in BMD was quite
small it was especially remarkable considering that most studies of adult GH deficiency have required one year
or more of therapy to show an improvement in bone density. The changes in body composition persisted after
one year of growth hormone treatment (Rudman, Feller et al. 1991). NIH National Institute on Aging reports that
clinical trials generally demonstrate that GH replacement in normal seniors can increase levels of hormones to
the young adult normal range (Garcia, Merriam et al. 2019). 



GH secretion is primarily controlled by GH releasing hormone (GHRH) and ghrelin (Giustina and Veldhuis 1998,
Murray, Higham et al. 2015). GHRH is secreted from hypothalamic neurons. Ghrelin is secreted mainly from the
stomach and stimulates GH secretion synergistically with GHRH, likely contributing to GH secretion in the
fasting state (Kojima, Hosoda et al. 1999, Takaya, Ariyasu et al. 2000, Tritos and Kokkotou 2006).. 
The native GHRH has short half-life [20]. However, CJC-1295, a synthetic GHRH with a half-life of 6 to 8 days, can
produced sustained elevations of serum GH in normal subjects for nearly 2 weeks at a single dose of 60 μg/kg
(Ionescu and Frohman 2006, Teichman, Neale et al. 2006). This GH increase is associated with no significant
increases in serum cortisol, prolactin, TSH, or LH levels confirming the specificity of CJC-1295 for GH secretion
(Teichman, Neale et al. 2006). Administration of single doses of CJC-1295 resulted in a 2- to 10-fold increase in
mean serum GH levels in all dosing groups, which was dose incremental and persisted for up to 6 d. Both single
and multiple doses of CJC-1295 over 2 weeks were safe and generally well-tolerated, particularly at 30 and 60
μg/kg doses. Future studies are indicated to evaluate the clinical utility of treatment with CJC-1295 in patients
with intact GH secretory capacity (Teichman, Neale et al. 2006). Maximum drug concentrations were typically
reached within 0.5–2.0 h after injection, but there was a high degree of individual variability (Teichman, Neale et
al. 2006). Moreover, the chronic, long-term, persistent exposure to GHRH agonists produces inhibitory effects
on cancer and tumour cells in animal models (Kiaris and Chatzistamou 2018). However, acute short-term
exposure to GHRH might increase the proliferation of cancerous cells (Kiaris and Chatzistamou 2018). 

Ipamorelin, a ghrelin agonist, can stimulates GH secretion synergistically with CJC-1295 mimicking the native
ghrelin-GHRH synergistic effect on GH secretion. Ipamorelin has beenconsidered safe and well tolerated at
dose of 30-60 μg/kg with no reported side effect (Gobburu, Agersø et al. 1999, Beck, Sweeney et al. 2014). As
seen in a clinical trial, ghrelin and its agonist at the 5.0 μg/kg dose strongly stimulates GH release in humans
with no significant changes in LH, FSH, or TSH levels (Gobburu, Agersø et al. 1999, Takaya, Ariyasu et al. 2000).
Moreover, compared with placebo, ghrelin agonists are effective and well-tolerated for the treatment of
diabetic gastroparesis (Ang, Nicolai et al. 2009, Ejskjaer, Vestergaard et al. 2009, Wo, Ejskjaer et al. 2011,
Ejskjaer, Wo et al. 2013, Shin, Camilleri et al. 2013, Lembo, Camilleri et al. 2016, Hong, Chun et al. 2020). Ghrelin
agonists have also shown potential of reducing alcohol craving in heavy drinkers (Lee, Farokhnia et al. 2020,
Lee, Tapocik et al. 2020). 

A systematic review of the safety and efficacy of growth hormone in the healthy elderly reported that after a
mean treatment duration of 27 weeks, GH treated individuals had decrease in fat mass of 2.1 kg and an equal
increase in lean body mass of 2.1 kg, with no change in weight overall (Liu, Bravata et al. 2007). Other outcomes,
including bone density and other serum lipid levels, did not change. Despite higher doses of GH per kg, women
treated with GH did not increase lean body mass and achieved only borderline significant decreases in fat
mass, indicating a difference in response to GH therapy between genders. Persons treated with GH were
significantly more likely to experience soft tissue edema, arthralgias (joint stiffness), carpal tunnel syndrome,
and gynecomastia and were somewhat more likely to experience the onset of diabetes mellitus and impaired
fasting glucose (Liu, Bravata et al. 2007). 

2. Intervention to induce GH

The level of GH declined by aging and GH deficiency and or insufficiency might manifest in adult life through
abnormalities in body composition, including increased visceral adiposity as well as decreased fat-free mass
and bone mineral density, dyslipidaemia and insulin resistance, likely contributing to increased cardiometabolic
and fracture risks. As GH secretion is primarily controlled by GHRH and ghrelin, it is a fair assumption that use
of CJC-1295 with Ipamorelin will mimick the native ghrelin-GHRH synergistic effect on GH secretion and improve
the symptoms of GH deficiency and or insufficiency. In Australia, Therapeutic Good Administrative (TGA) has
approved the CJC-1295 and Ipamorelin under schedule 4 as performance and image enhancing drugs. 

3. Conclusion:








