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Years Ago in CORR

The Parathyroid Hormone and Bone

Franklin C. McLean, MD CORR 1957:9:46-60

he effects of hormones on

bone have been long known.

Guyer in 1922 commented,
“And if there is a serum-borne agent in
the case of compensatory hypertrophy,
may there not also be one in that of the
ordinary physiological hypertrophy of
the exercised muscle or stressed
bone!” [4] (Exclamation mark from
Guyer.) In the article we highlight this
month, Dr. Franklin McLean (1888
1968), an eminent physiologist in the
Department of Physiology at the Uni-
versity of Chicago, cited two earlier
reports from 1929 [1] and 1932 [5]
postulating distinct mechanisms by
which parathyroid hormone might
influence bone. In the first by Albright
and Ellsworth, the observation of an
increased serum calcium and increase
in urinary phosphate excretion with the
administration of parathyroid extract
would indirectly lead to changes in
bone metabolism [1]. In the second,
Thomson and Pugsley suggested
parathyroid hormone directly acted on
bone by influencing osteoclast activity
[5]. (The use of the term “parathor-
mone” appears to have been first used
in 1926 by Davies, reporting on the
properties of the parathyroid hormone,
which at the time had not been com-
pletely isolated and characterized [3];
even at the time of McLean’s article in
1957 the hormone had “not been
prepared in pure form.”) McLean
reviewed a considerable amount of

evidence including his own to support
the notion that parathyroid hormone
indeed had direct actions on bone
leading to resorption and in fact it was
the mobilization of bone mineral that
led to the increase in serum calcium
which in fact provided a feedback
mechanism to the parathyroid glands.
(Feedback loops as they applied to
biological organisms were established
in the 1920’s and 30’s by a number of
individuals but primarily by Gustav
Embden and Oscar Myerhof in estab-
lishing the glycolytic pathway we
know by their names.)

McLean came to the following
conclusions: (1) From experiments
showing intracerebrally cocultured
fragments of bone and parathyroid
tissue caused bone resorption and other
experiments he concluded parathyroid
hormone has a direct effect on bone
resorption; (2) There was clear evi-
dence of an exchange of calcium and
phosphate between bone and blood; (3)
Homeostatic feedback mechanisms
tightly controlled serum calcium lev-
els. While the parathyroid hormone
exerts an only a direct resorptive effect
on bone, the resorption increases
serum calcium which then reduces
parathyroid hormone output.

McLean’s ability to synthesize a
variety of diverse information reflected
his superior ability as a creative sci-
entist. He was a wonderful mentor to
Dr. Marshall Urist [6], the discoverer of

bone morphogenetic protein (BMP) and
to whom this issue is dedicated [2].

Richard A. Brand MD

Editor-in-Chief
Clinical Orthopaedics
and Related Research

References

1. Albright F, Ellsworth R. Studies on
the physiology of the parathyroid
glands: I. Calcium and phosphorus
studies on a case of idiopathic hypo-
parathyroidism. J Clin Invest. 1929;7:
183-201.

2. Brand RA. Marshall R. Urist, 1914—
2001. Clin Orthop Relat Res. 2009;
467. doi:10.1007/s11999-009-1067-4.

3. Davies DT, Dickens F, Dodds EC.
Observations on the preparation,
properties and source of the parathy-
roid hormone. Part 1. Biochem J.
1926;20:695-702.

4. Guyer MF. Orthogenesis and serolog-
ical phenomena. Am Nat. 1922;56:
116-133.

5. Thomson DL, Pugsley LI. On the
mechanism of parathyroid hormone
action. Am J Physiol. 1932;102:350—
354.

6. Urist MR. The McLean campaigns for
full-time academic medicine. Clin
Orthop Relat Res. 1960;17:15-33.

50 Years Ago in CORR:

The Parathyroid Hormone and Bone
Franklin C. McLean, MD

Richard A. Brand MD

@ Springer


http://dx.doi.org/10.1007/s11999-009-1067-4

	Title
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


