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Obesity is estimated to affect 300 million 
people worldwide. Furthermore, abdominal 
adiposity —measured by waist circumference —
is independently associated with mortality. 
This association remains significant, even after 
accounting for total weight, which suggests 
independent effects of central fat accumula tion. 
A reduction in growth-hormone (GH) secretion 
has been reported in patients with obesity, and is 
characterized by reduced pulse height and 
width, but preserved pulse frequency. Around 
a third of individuals with a BMI >30 kg/m2 fail a 
standard arginine plus GH-releasing hormone 
(GHRH) stimulation test. Excess visceral adipo-
sity is associated with reduced GH secretion 
in such indivi duals: the peak, stimulated GH 
concen tration is reduced by 1 µg/l for each 1 cm 
increase in waist circum ference. The mecha-
nism by which visceral fat is associated with 
reduced GH secretion is not clear, but reduc-
tion of excess lipolytic rates that result from 
increased adipo sity results in increased GH 
secretion. Increased visceral fat could con-
tribute to reduced GH secretion, which in turn 
might lead to further increases in visceral fat, 
which thereby promotes a vicious cycle. 

Reduced GH secretion is associated with 
increased mortality and cardiovascular disease 
in patients with pituitary-tumor-associated GH 
deficiency. In patients with obesity, reduced 
GH secretion correlates with dyslipidemia, 
increased inflammation and increased carotid 
intima–media thickness. These data suggest 
that reduced GH secretion might mediate some 
of the excess cardiovascular risk associated 
with obesity

Should endogenous GH secretion be aug-
mented in patients with abdominal obesity? 
Adminis  tration of GH can markedly reduce 
visceral fat and improve lipid profiles. By con-
trast, mixed effects are observed on glucose 
homeo  stasis. Glycemia initially worsens upon 
initiation of GH therapy; however, improvements 
can occur over time, as the insulin-antagonistic  
effects of GH are outweighed by beneficial 

reductions in visceral fat. The initial worsening of 
glucose concentration could relate to the non-
physiological mode of GH administration, with 
a single, large, nonpulsatile bolus given daily. 
Ironically, such dosing might actually decrease 
endo genous GH secretion between doses, 
 particularly if the dose is supraphysiological.

An alternative approach is to use agents 
that increase pulsatile secretion of GH and so 
address a fundamental abnormality of obesity. 
Administration of GHRH can reduce visceral fat, 
improve lipid profiles and increase adiponectin 
levels in patients with HIV and acquired vis-
ceral adiposity. Interestingly, GHRH specifically 
reduced visceral, rather than subcutaneous, 
fat in patients with lipodystrophy. Adminis-
tration of either GH or GHRH to patients with 
lipo dystrophy caused identical physio logical 
increases in insulin-like growth factor I (IGF-I) 
levels; however, visceral fat was most reduced 
in the patients who received GHRH. Moreover, 
2 h blood-glucose levels increased in response 
to GH, but not GHRH, administration. Whether 
such differences reflect a physiologic effect of 
GHRH on endogenous pulsatile secretion of GH 
remains unclear. An additional advantage of 
GHRH is that feedback inhibition via IGF-I 
remains intact. In contrast to GHRH, ghrelin and 
ghrelin-like peptides stimulate GH through the 
endogenous GH-secretagogue receptor, with 
some crosstalk to the GHRH receptor. These 
agonists can potentially increase GH secretion; 
however, they are not specific to GH, and could 
increase secretion of other pituitary hormones 
(e.g. cortisol). In addition, they are orexigenic.

Further investigation is necessary to determine 
whether GHRH and other GH secreta gogues 
will prove useful to augment endogenous GH 
secretion, reduce visceral fat, and improve 
meta bolic parameters in individuals with general-
ized obesity. Development of augmentation 
strate gies that improve pulsatile GH secre-
tion might uniquely target visceral fat, and so 
rep resent a novel approach to the treatment 
of obesity.

Strategies to augment growth-hormone secretion 
in obesity
Steven Grinspoon

Development of 
augmentation 
strategies 
that improve 
pulsatile GH 
secretion might 
uniquely target 
visceral fat…

S Grinspoon is 
a Professor of 
Medicine, Director 
of the Program 
in Nutritional 
Metabolism and 
Clinical Director of 
the Neuroendocrine 
Clinical Center, 
Massachusetts General 
Hospital and Harvard 
Medical School, 
Boston, MA, USA. 

Competing interests
The author declared 
associations with the 
following companies: 
Elixir Pharmaceuticals, 
Serono and 
Theratechnologies. See the 
article online for full details 
of the relationships.

www.nature.com/clinicalpractice
doi:10.1038/ncpendmet1075

EDITORIAL

© 2009 Macmillan Publishers Limited. All rights reserved© 2009 Macmillan Publishers Limited. All rights reserved


	Strategies to augment growth-hormone secretion in obesity


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    35.29100
    35.29100
    36.28300
    36.28300
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    8.50000
    8.50000
    8.50000
    8.50000
  ]
  /PDFXOutputIntentProfile (Europe ISO Coated FOGRA27)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (NPG PRINT PDF Job Options. PDF 1.3 Compatibility.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [666.000 855.000]
>> setpagedevice


