










dysfunction [21]. Dysfunctions related to GH deficiency
include: reduced retinal vascularization, optic disc and optic
nerve hypoplasia, Jacobsen syndrome, Cockayne syndrome,
and a rare form of retinitis pigmentosa (RHYNS syndrome)
characterized by hypopituitarism, GH deficiency, and skeletal
dysplasia [21].

Conclusion: We conclude that in the human retina, the
presence of GH in the RGCs correlates with the survival of
these cells. This conclusion is consistent not only with our
previous experimental results [6,8,9], but also with a growing
literature indicating the general anti-apoptotic and
neuroprotective effects of GH [22] in diverse cell types
including: myoblasts [23], myocytes [24], neonatal brain
neurons [25], and cells of the immune system [26].
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Figure 4. Sections of human retina immunocytochemically labeled for GH and dying cells. A: A section from a 74 year-old male labeled with
DAPI (blue) for nuclei, growth hormone (GH) antiserum (red; asterisk); and TUNEL (green) for apoptotic nuclei. B: Another section from
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and GH-positive nuclei appear red (asterisks) and correspond to nuclei numbered: A 5, B 2, C 1, D 2, and D 4. Apoptotic and GH-negative nuclei
A 2, A 4, B 1, B 4, B 5, C 2, D 1, and D 3, appear blue-green. Non-apoptotic and GH-negative nuclei A 1, A 3, and B 3 appear blue.
Abbreviations: inner nuclear layer (INL); outer nuclear layer (ONL). Scale bar equals 20 μm.
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