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control having a mean melanocyte cytoplasmic area
of 27 1Im2 (this patient had blue eyes).
The number of melanosomes within control

stromal melanocytes was not significantly greater
(53.77, SE 11.2) than in the albino (23-3, SE 5.76).
However, there were markedly more type II

melanosomes within the albino stromal melanocytes,
where 19% were type II, 61% type IJI, and only 20%
type IV, whereas the controls had <1% type II
(premelanosomes), 29% type III, and 70% type IV.
10% of pigment epithelial melanosomes were type II
compared with less than 2% in controls.
Type II melanosomes were difficult to see in

control patients. When melanosomal areas were
calculated, only type III and type IV melanosomes
were measured in the albino. Measurements were
made of 3305 control stromal melanosomes and 291
albino type III and IV melanosomes. The mean
stromal melanosomal area was significantly reduced

in the albino (0-0263 pm2, SD 0.0101) compared with
the controls (0.0438, SD 0.0061) (p<0-001).
A similar significant difference was seen in the size

of the type III and IV melanosomes of the pigment
epithelial melanocytes. 1522 control pigment epi-
thelial melanocytes were measured and compared
with 269 type III and type IV melanosomes in the
pigment epithelial cells of the albino. The mean area
of the control patients' melanosomes was 0 397 11m2
(SD 0.059) compared with 0*141 pm2 (SD 0.066) in
the albino (p<0.001).

Discussion

The presence of mature forms of melansomes especi-
ally in stromal cells in this biopsy specimen came as a
surprise, even though Fitzpatrick and Queredo2 had
predicted that they might occur. Fulton et al.6 showed
retinal pigment epithelial melanosomes and desc-
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ribed the iris epithelium as pigmented, but they failed
to show the stromal melanocyte at light microscopic
level, and it had not been anticipated that they could
be easily seen at electron microscopy. Animal
studies may have been misleading, since animals do
not have the greyish irises seen in human albinos,
even of the TNOCA variety. The marked transil-
lumination of the albino patient's iris (Fig. 1B) arises
presumably both as a result of increasing numbers of
premelanosomes, compared with controls, and the
smaller size of the type III and IV melanosomes in
melanocytes of both stroma and pigment epithelium.
From this biopsy specimen it appears that melanin

can be laid down in organelles normally, in the
presumed absence of the catalyst tyrosinase, though
fewer melanosomes are fully pigmented. Although a
recent paper7 has suggested that a negative hair bulb
or tyrosinase assay in TNOCA may be a result of
insensitive assays or the presence of inhibitors, and
has described tanning in a patient with TNOCA, it is
possible that melanin formation can occur in the
absence of the specific enzyme tyrosinase by two
alternative pathways. One way is to use another
enzyme catalyst such as endogenous peroxidase
found in many cells, including mast cells,8 which are
also present in the iris stroma.' These enzymes can
act independently of tyrosinase and have been shown
to be present histochemically at many sites. An
alternative and simpler mechanism can also be
postulated.

If tyrosinase is acting as a catalyst, then theoretic-
ally the conversion of tyrosine to dopamine should

occur slowly by itself in the absence of the catalyst.
The slowness of this reaction may explain why no
mature melanin was seen within the iris stromal cells
of the albino child previously described,6 who was
only 13, whereas our patient was 62. The formation
of the phagocytic clump cells of Koganei implies that
the melanin-containing cells are also being broken
down over a period of time.

References

1 Seiji M, Fitzpatrick TB, Birbeck MSC. The melanosome: a
distinctive subcellular particle of mammalian melanocytes and the
site of melanogenesis. J Invest Dermatol 1961; 36: 243-52.

2 Fitzpatrick TB, Queredo WC Jr. Albinism. In: Stanbury JB,
Wyngaarden JB, Fredrickson DS, eds. The metabolic basis of
inherited disease. New York: McGraw-Hill, 1972: 326-36.

3 Witkop CJ Jr, White JG, Nance WE, Jackson CE, Desnick S.
Classification of albinism in man, in skin, hair and nails. In:
Bersgma D, ed. Birth Defects 1971; 7: 13-25.

4 Klintworth G. Disorders of phenylalanine and tyrosine meta-
bolism. In: Klintworth G, Garner A, eds. The pathobiology of
ocular disease. New York, Basel: Dekker, 1982: 948-54.

5 Fine BS, Yanoff M. The uveal tract. In: Ocular histology, a text
and atlas. 2nd edn. Hagerstown: Harper and Row, 1979: 197-247.

6 Fulton AB, Albert DM, Craft JL. Human albinism: light and
electron microscopic study. Arch Ophthalmol 1978; 96: 305-10.

7 Van Dorp DB, Van Haeringen NJ, Glasuis E. Evaluation of hair
bulb incubation test and tyrosinase assay in the classification of
albinism. Ophthalmic pediatr Genet 1982; 1: 189-200.

8 Okun M, Edelstein L, Or N, Hamada G, Donnellan B. The role of
peroxidase vs. the role of tyrosinase in enzymatic conversion of
tyrosine to melanin in melanocytes, mast cells and eosinophils; an
autoradiographic-histochemical study. J Invest Dermatol 1970;
55: 1-12.

9 Fine BS, Yanoff M. Arrangement of tissues and cells. In: Ocular
histology, a text and atlas. 2nd edn. Hagerstown: Harper and Row,
1979: 53-7.

541

 group.bmj.com on February 13, 2012 - Published by bjo.bmj.comDownloaded from 

http://bjo.bmj.com/
http://group.bmj.com/


doi: 10.1136/bjo.69.7.537
 1985 69: 537-541Br J Ophthalmol

 
A C McCartney, D J Spalton and T B Bull
 
human albino iris.
Type IV melanosomes of the

 http://bjo.bmj.com/content/69/7/537
Updated information and services can be found at: 

These include:

References
 http://bjo.bmj.com/content/69/7/537#related-urls

Article cited in: 

service
Email alerting

online article.
thearticle. Sign up in the box at the top right corner of 

Receive free email alerts when new articles cite this

Notes

 http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

 http://journals.bmj.com/cgi/reprintform
To order reprints go to:

 http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

 group.bmj.com on February 13, 2012 - Published by bjo.bmj.comDownloaded from 

http://bjo.bmj.com/content/69/7/537
http://bjo.bmj.com/content/69/7/537#related-urls
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://bjo.bmj.com/
http://group.bmj.com/

