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Abstract. The hypothesis that only melanosomal 
catecholic amino acids contribute to melanin formation 
was tested by studying adult bovine eyes in which pigment 
synthesis is considered to be low or absent. Dopa and 
5-S-cysteinyldopa were investigated in different cell frac­
tions of the choroid and retina! pigment epithelium of
cattle. Most of the dopa and 5-S-cysteinyldopa was found
in the cytoplasm and very little in the !arge granule frac­
tion. The presence of cysteinyldopa in the adulL eye is
evidence of tyrosinase activity, but the catechol amino
acids in the cytoplasm probably do not give rise to melanin
formation. It is assumed that they instead are excreted
from the cells.
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lt seems probable that localization of melanin prc­
cursors such as dopa and cysteinyldopa to melano­
somes is a condition for melanin formation. We 
assume that extramelanosomal tyrosinase produces 
dopa and cysteinyldopa, which do not give melanin, 
but are excreted. This hypothesis could be tested 
by studying the intracellular distribution of dopa 
and cysteinyldopa in a tissue containing catecholic 
amino acids but with absent or minimal melanin 
formation. 

A high rate of melanin formation is present in the 
fetal eye, but this synthesis is generally considered 

to end before or soon after birth (3, 4, 6, 7. 9, 10. 
11 ). Tyrosinase activity has been demonstrated in 
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1he eyes of adult rabbits (8), however. and dopa and 
cysteinyldopas have been found in pigmented cells 

of adult eyes (2, 5). Adult bovine eyes were studied 
to test our hypothesis. 

MATERIAL AND METHODS 

Thirty dark-brown eyes from cattle were obtained from 
the slaughterhouse in Kävlinge. Sweden. They were 
transported to the laboratory at 4°C, and were dissected 
within 6 hours. On each occasion 10 eyes were used. and 
the choroid and retina! pigment epithelium removed co­
gether from the underlying sclera were pooled. 

Ten pooled choroids and retinas were homogenized in a 
0.25 M sucrose solution in a glass homogenizer for 20 min. 
For each gram of tissue 4 ml of the sucrose solution was 
used. The homogenate was centrifuga1ed for 10 min at 700 
xg. The sediment consisting of intact cells and nuclei was 
discarded. 

The supernatant was centrifugated for 10 min at 11 000 
Xf?. The sediment was washed with sucrose solution and 
after recentrifugation for 10 min at 11 OOOxg precipitated 
with 0.4 M PCA. This fraction is known to contain !arge 
organelles such as mitochondria and melanosomes; we 
have called it the ·Iarge granule fraction·. The supernatant 
obtained before the !arge granule fraction was centrifu­
gated for 60 min at IOOOOOxg. The sediment consisting of 
microsomes. called the ·small granule fraction·. was pre­
cipitated with 0.4 M PCA. The supernatant consisting of 
cytoplasm. not containing organelles, was adjusted to 0.4 
M perchloric acid by the addition of 4 N perchloric acid. 
The fraction was called 'cytoplasm'. 

Dopa and 5-S-cysteinyldopa was determined by previ­
ously described methods (I, 12). 

RESUL TS AND COMMENTS 

The average amount of dopa found in the choroid 
and retina! pigment epithelium of each eye was 2.3 
µ,g. and the average amount of 5-S-cysteinyldopa 
was 0.7 µ,g. The distribution of dopa and 5-S­
cysteinyldopa in the various cell fractions is seen 
from Table I. 

There is no established pathway by which mela­
nin granules can leave the eye, and melanin is 

Table I. Relaril'e amounts o.f dopa and 5-S-cysreinyldopa in the various cell ji·actions 

Fraction 

Large granule 
Small granule 
Cytoplasm 

Dopa(%) 
Experiment 

1.0 
3.1 

95.8 

Il 

0.5 
4.7 

94.6 

III 

0.9 
3.2 

95.7 

5-S-cysteinyldopa (%)
Experiment

0.8 
1.6 

97.4 

Il 

2.1 
1.0 

96.8 

IIl 

I. I
1.5

97.2
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broken down with difficulty. It i� therefore general­
ly thought that melanin synthesi!> is low or ab�ent in 
the aduh eye. since pigmentation does not increase 

with progressive age. 
By far the greatest amount of catechols was pres­

ent in the cytoplasm. and there was very little in 

the !arge granule fraction. Since this fraction con­

tains most melanin organelles il would hardly seem 
likely that the presencc of dopa and 5-S-cys­
teinyldopa in the choroid or retina of the adult 
eyc could reflect melanin formation. Our finding 
that all or almost all dopa and 5-S-cysteinyldopa is 
present in the cytoplasm favour� the hypothesis 

that these pigment precursors. when located out­
side melanosomes, are excreted from the cell in­
stead of forming pigment. 

ACKNOWLEDGEMENTS 

Thb investigation was supported b} grants from the 
Swedish Cancer Society (project 626-B77-06XC and 626-
B77-01 P), the Swedish Medical Research Council, the 
Walter. Ellen. and Lennan Hesselman Foundacion for 
Sciemific Re�earch. and che Edvard Welander Foundation 
for Scientific Research. 

REFERENCl::.S 

I. Anton. A. H. & Sayre. D. R.: The distrihu11on of
dopamine and dopa in various animals and .i mechod
for their determination in diverse biological material. J
Pharmacol Exp Ther 145: 326. 1964.

2. Bemheimcr. H.: i.Jber das Vorkommen von Kate­
cholaminen und von 3.4-dihydroxyphcnylalanin
(DOPA) im Auge. Naunyn-Schmiedebergs Arch exp
Path u Pharmak 247: 202. 1964.

3. Breathnaeh. A. S. & Wyllie. L. M.-A.: Uhrastructure
of retina) pigment epithelium of human fetu�. J Ultra­
strue Re� 16: 584. 1966.

4. Doezema. P.: Properties of tyrosinase from the pig­
mented epithelium of the chick retina during develop­
ment. J lnvest Dermatol (Abstract) 54: 86, 1970.

5. Dryja, T. P .. Albert, D. M., Rorsman. H., Rosengren,
E. & Reid. T. W.: Presence of cystcinyldopa in the
mature bovine eye. Exp Eye Res25:459, 1977.

6. Fitzpatrick. T. B. & Szabo. G.: The melanocyte:
cytology and cytochemistry. J lnvest Dermatol 32: 

197, 1959.
7. Hu. F. & Montagna. W.: The development of pigment

cells in the eyes of rhesus monkeys. Am J Anat
/32: I 19. 1971.

8. Laties. A. M. & Lerner. A. 8.: Iris color and relation­
ship of tyrosinase aetivity 10 adrenergic innervation.
Nature255: 152. 1975.

9. Miescher, G.: Die Pigmentgenese im Auge nebst Be­
merkungen (iber die Natur des Pigmentkorns. Arch
microscop Anat u Entwicklungsmech 97: 326. 1923.

Aclfl Dermatm Ntt'r ( Stod .. J,nlm 159 

10. Miyamoto, M. & Fitzpatrick. T. B.: On the nature of 
pigment in rctinul pigment epithelium. Science
I 16: 446. 1957.

Il. Moyer. F. H.: Genetic e!Tects on melanosome tine 
structure and ontogeny in normal and malignant cells. 
Ann N Y Acad Sci /00: 584. 1963. 

12. Rorsman. H., Ro�cngren, A.-M. & Rosengren, E.: A 
sensillve method for determination of 5-S­
cysteinyldopa. Acta Dermatovencr (Stockholm) 
53: 248. 1973. 

Periodic Structures 

in the. Langerhans' Cell: 

An Optical Diffraction Study 

M. Lindberg. Il. Hebert and B. Forslind

Deparlment of Medict1! Biop/iysin. Karoli11.1/..a /11s1i1111e1, 

S-/04 0/ Sroc/../,n/111 60, S11·ede11 

Received December 21, 1978 

Ab.Hract. The crystalline-like structure of horizontally 
�ectioned Langerhans cell granulcs has been studied by 
optical diffraction. Twt) different fixation tcchniques re­
�ulted in two different �et� of spacing�. 

Ke,· 11·ord1: Langerhan, cell granules: Optical diffraction 

During recent year<, there has been an increasing 
interest in the Langerhans cell and its possible func­
tions. This cell is identified in the electron mi­

croscope by a specific intracellular organelle. the 
so-called Birbeck granule or the Langerhans cell 
granule. fir�t described by Birbeck et al. in 1961 (1). 
Since then several authors have studied this granule 
in detail (2. 8). It is described as a disc-shaped 

structure generally sectioned more or less per­
pendicularly and therefore appearing like a rod 
with a central linear periodicity. Occasionally the 
granule i:. scctioned horizontally and then gives the 
impression of a crystalline-like lattice. By using two 
different preparation methods we have studied the 
periodicities of !>uch lattice structures by means of 
optical diffraction. 

METHODS 

Biopsie� were obtained from each of two healthy, adult 
volunteer�. One biopsy was fixed in osmium-zinc-iodidc 
(5) and the other wa� fixed in glutaraldehyde and postfo,ed




