
1.	 Effect	of	Menopause	and	Different	Combined	
Estradiol-Progestin	Regiments	on	Basal	and	
Growth	Hormone,	Insulin-like	Growth		
Factor-1,	Insulin-like	Growth	Factor	Binding	
Protein	(IGFBP)-1,	and	IGFBP-3	Levels. Cano 
A, Castelo-Branco C, Tarin JJ. Fertil Steril (Feb 
1999) 71: 261-7.

The administration of oral - but not transdermal –  
estradiol (E2) at the usual clinical doses used in post-
menopausal women decreased insulin-like growth 
factor-1 (IGF-1) levels and the response of growth 
hormone (GH) to growth hormone releasing hormone 
(GHRH) in older women. No substantial changes were 
detected in insulin-like growth factor binding protein 
(IGFBP)-1, IGFBP-3, insulin, or C peptide levels.

2.	 Estrogens	Exert	Route-	and	Dose-Dependent	
Effects	on	Insulin-Like	Growth	Factor	(IGF)-
Binding	Protein-3	and	Acid-Labile	Subunit	of	
the	IGF	Ternary	Complex. Grace YW, KAM et al. 
J Clin Endocrinol and Metab (2000) 85: 1918-1922

Conclusion: “Exogenous oral estrogen exerts inhibitory 
effects on all three components of the insulin growth 
factor-1 (IGF-1) ternary complex. These effects are 
route and dose dependent, but independent of endog-
enous growth hormone (GH) status. These findings 
indicate that insulin growth factor binding protein-3 
(IGFBP-3) and acid-labile subunit (ALS) are directly or 
indirectly estrogen-sensitive hepatic proteins”.

3.	 Route	of	Estrogen	Administration	Helps		
Determine	Growth	Hormone	(GH)		
Replacement	Dose	in	GH-Deficient	Adults. 
Cook DM, Ludlam WH, et al. J Clin Endocrinol 
Metab (1999) 84: 3956-3960

Retrospective study comparing two groups of adult 
growth hormone deficient women: those taking oral 
estradiol (E2) and those not taking oral E2. Note: trans-
dermal application of E2 patients was included in the 
latter group. Conclusion: Women taking oral estrogen 
need about twice the amount of growth hormone (GH) 

to normalize insulin-like growth factor (IGF-1) than 
women using transdermal estrogen. We believe that 
the difference is related to the effect of oral estrogen 
on hepatic IGF-1, the major source of circulating serum 
IGF-1.  A potential cost savings of GH could be  
realized if women needing GH replacement therapy and 
exogenous estrogen chose transdermal rather than oral 
treatment.

4.	 Both	Oral	and	Transdermal	Estrogen	Increase	
Growth	Hormone	Release	in	Postmenopausal	
Women—A	Clinical	Research	Center	Study.	
Friend KE, Hartman ML, et al. J Clin Endocrin and 
Metab (1996) 81: 2250-56

Don’t be fooled by the title. What has actually been 
shown here is that extremely high non-physiologic 
dosing of transdermal estradiol (E2) approximated the 
same effect on insulin-like growth factor (IGF-1) levels 
as the standard oral dosage. The main flaw in the study 
is the attempt to increase the serum levels equally with 
transdermal administration. In so doing, an excessive 
dose was required—we know that saliva is the only 
accurate way to measure levels of transdermal steroid 
hormone administration. Additionally, this study  
demonstrates that oral E2 is very efficiently converted 
to estrone and sex hormone binding globulin (SHBG) 
is increased disproportionately. Despite the excessive 
transdermal dosage the IGF-1 reduction was less than 
oral route, though not statistically significant.

5.	 	Effects	of	Progestin-Opposed	Transdermal	
Estrogen	Administration	on	Growth	Hormone	
and	Insulin-Like	Growth	Factor-I	in	Post-
menopausal	Women	of	Different	Ages.	Bellan-
toni MF, Harman SM, et al. J Clin Endocrinol Metab 
(1991) 72: 172-178

A double blind placebo study showing that transdermal 
estradiol (tERT) does not lower insulin-like growth  
factor-1 (IGF-1) levels with 0.05, 0.1 and 0.15 mcg 
patches. Of interest is the decreased responsiveness of 
the pituitary gland for release of growth hormone (GH) 
with tERT. The authors speculated that  
medroxyprogesterone acetate may have played a role.
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6.	 Contrasting	Effects	of	Oral	and	Transdermal	
Routes	of	Estrogen	Replacement	Therapy	on	
24-Hour	Growth	Hormone	(GH)	Secretion,	Insu-
lin-Like	Growth	Factor-I,	and	GH	Binding	Protein	
in	Postmenopausal	Women.	Weissberger AJ, Ho 
KKY, et al. J Clin Endocrinol Metab (1991) 72: 374-381

An excellent prospective study of 19 woman  
comparing oral and transdermal estrogen replacement 
therapy (tERT). Conclusion: “The route of  
administration is a major determinant of the effects of 
exogenous estrogens on the growth hormone/insulin-like 
growth factor-1 (GH/IGF-1) axis. Oral estrogen  
administration inhibits hepatic IGF-1 synthesis and  
increases GH secretion through reduced feedback  
inhibition. Reduced GH secretion in menopause is not 
explained by estrogen deficiency since GH secretion is not 
restored by the attainment of physiological estradiol (E2) 
concentrations using the transdermal route. The  
contrasting route dependent IGF-1 responses have  
important implications for the long-term benefit of  
hormone replacement therapy in menopause.” Additionally, 
there was an increase in IGF-1 levels in the tERT group 
over baseline.

7.	 Impact	of	Short-Term	Estrogen	Administration	
on	Growth	Hormone	Secretion	and	Action:		
Distinct	Route-Dependent	Effects	on		
Connective	and	Bone	Tissue	Metabolism. HO 
KKY, Weissberger AJ. J Bone and Mineral Res (1992) 
7(7): 821-827

A 3 month prospective study comparing bone metabolism 
parameters in two groups of postmenopausal women 
(N=7, each group) receiving either oral or transdermal 
estrogen. Conclusions: “Transdermally delivered estrogen 
stimulates insulin-like growth factor-1 (IGF-1) production, 
increases osteoblastic function, and stimulates bone and 
non-bone collagen synthesis. When delivered orally,  
estrogen reduces IGF-1 and inhibits osteoblastic  
function; both routes suppress urinary calcium loss. 
Estrogen administration confers distinct route-dependent 
effects on connective and bone tissue metabolism; the 
specific effects on fibroblast and osteoblast function  
suggest IGF-1 dependency. The divergent effects on  
indices of bone turnover and connective tissue metabolism 
suggest that the route of estrogen replacement therapy 
may have different effects on the integrity of structural  
tissue in menopause.”

8.	 Modulation	of	Immunoreactive	Somatomedin-C	
Levels	by	Sex	Steroids.	Caufriez A, Golstein J, et al. 
Acta Endocrinologica (1986) 112: 284-289

A prospective study of 28 menstruating woman in  
various phases of the menstrual cycle demonstrated that 
the estradiol and progesterone levels modulate  

somatomedin-C levels. There was a negative correlation in 
the follicular phase and a positive correlation in the luteal 
phase. Additionally, women given  
medroxyprogesterone acetate (Depo-Provera 150 IM) also 
had a rise in somatomedin-C levels. Seven men who were 
given ethinyl estradiol 1mg orally showed a reduction in 
somatomedin-C and testosterone levels. Quotes from the 
authors: “To our knowledge, modulation of  
somatomedin-C concentrations by physiological variation 
of progesterone was never described before.” And, “In 
conclusion, the present study strongly suggests that  
during menstrual cycle in healthy adult women,  
somatomedin-C concentrations, while depending mainly 
on other factors, may be modulated by sex steroids.  
Pharmacological doses of progestagens increase  
somatomedin-C levels.” This study supports yet another 
reason to provide progesterone and testosterone  
support to estrogen dominant women and androgen 
deficient women.

9.	 Estrogen	Regulation	of	Growth	Hormone	Action.	
Kin-Chuen L, Gudmundur J, et al. Endocrine Reviews 
(2004) 25(5): 693-721

A review article concluding: “Estrogen attenuates growth 
hormone (GH) action by suppressing growth hormone 
releasing (GHR) function. The GHR signals through the 
JAK/Stat pathway, which is negatively regulated by SOCS 
proteins. We propose that inhibition by estrogen of GHR 
signaling via up-regulation of SOCS-2 represents a novel 
paradigm of steroid hormone regulation of cytokine  
receptor function.”

10.	Increased	Serum	Levels	of	Growth	Hormone	
and	Insulin-Like	Growth	Factor-1	Associated	
With	Simultaneous	Decrease	of	Circulating		
Insulin	in	Postmenopausal	Women		
Receiving	Hormone	Replacement	Therapy.		
Fonseca E, Ochoa R, et al. Menopause (1999) 6 (1): 
56-60.

Study concludes that conjugated equine estrogen 
0.625mg/day orally increased growth hormone (GH) and 
insulin-like growth hormone-1 (IGF-1) levels, while  
lowering insulin levels in postmenopausal women. There 
was no evidence that this was correlated to reversal of GH 
metabolic effects. 


