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Abstract. A suggested role in keratinization, i.e. the forma­
tion of orthokeratosis, is most frequently ascribcd the forma­
tion of keratohyalin, prcsumably related to an ambiguous 
association with tonofilaments (the keraiohyalin-tonofila­
mellt complex). The appearance of Odland bodies or keratino­
somes has only hypothetically bccn discussed in connection 
with the formation keratohyalin and the consecutive ortho­
keratosis. In the present paper submicroscopical evidence is 
presented. for the first time, demonstrating conclusively that 
the Odland bodies are directly involved in the synthesis of 
kcratohyalin via an association with tonofilaments. Thus the 
observed keratohyalin-tonofilament complex, considered as 
a precursory stage in the formation of orthokeratosis, is a 
cytomorphological phase in the process of development 
culminating in orthokeratosis. 

The statement of Odland that "their [Odland bodies) ap­
pearance precedes and heralds the rormation or thc earliest 
kcratohyalin granules" now seems to be clarified submicro­
graphically. 

The intermediate developmental stage between the ortho­
keratotic layer and keratohyalin-containing layers is still 
ambiguous. 

The normal stratum corneum consists of several 

layers of cornified or keratinized cells, the submicro­

scopic appearance of which is well known (Fig. 3) as 

presented in several submicroscopic surveys (10, 1 J, 

12). This layer is preceded by the stratum granulo­

sum, the most distinguishing feature of which is the 

electron-dense keratohyalin material (Fig. 1) uni­

formly spread throughout the cytoplasm and in­

creasing in size and number towards the stratum 

corneum (10, 11, 12). Keratohyalin has repeatedly 

beeo observed in association with tonofilaments. 

Abbrel'ia1io11s: 

ID = intercellular disc 
tS intercellular space 
KH = keratohyalin 
K P = keratin pattern 
01 =Odland bodies 
02-0K H - gradual association of Odland bodies with tono­

filaments 
TF = tonofilaments 

This association has been claimed to play a role in 

the synthesis of keratohyalin (10, 11, 12). Contradic­

tory opinions still exist, however. A certaio quantity 

of keratohyalin seems to be essential for normal 

keratinization, i.e. the formation of orthokeratosis 

with A- and B-cells. A deficiency or absence of 

keratohyalin as in fully developed psoriatic lesions 

seems to be related to defective keratinization, i.e. 

the formation of parakeratosis (4). The transforma­

tion of keratohyalin-containing cells to the com­

pletely keratiniz:ed A- and B-cells of the ortho­

keratotic stratum corneum is, from a submicro­

scopical point o[ view, not understood in detail. It 

would seem, however, that keratohyalin has a 

keratogenous function. 
Although the synthesis of keratohyalin has been 

connected with the above-mentioned association 

with tonofilaments and ribosomes (10, 11, 12), there 

is no convincing evidence that this is the only solu­

tion to this conundrum. 

As well as in the stratum granulosum and in the 

stratum spinosum-and even in the stratum germina­

tivum-varyiog numbers of small intracytoplasmic 

ovoid bodies, thick-walled granules with a tripartite 

membrane, are observed (JO, l l , 12). Especially in 

the superficial parts of the spinous layer these bodies 

seem to be supernumerary ( I O). These small granules 

were first depicted by Selby (13) and Charles& Smiddy 

(I), and noted by Selby as dense graoules. The small 

spherical granules were first described in detail by 

Odland (8) who observed their appearaocc in the 

upper spinous layer and their disappearance from 

the cells when keratohyalin is fully developed. The 

designation of these small particles as Odland 

bodies originates from this ioimitable analysis. 

Accordiog to Odland (9) these particles may precede 

and herald "the formation of the earliest kerato­

hyalin granules". Other authors, however, have 

ascribed the Odland bodies contradictory functions, 
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Fig. I. Cytoplasm of �cratoh)alin-con1.1ining cells depicting 

the keratoh)alin tonofilament comple, and Odland bodies. 

47 000. 

i.e. granules amphibologically coating the outer

surfacc of thc plasma membrane, creating a certain

resistance and thus participating in kcratinization

(-mcmbranc coating granules) (5). Another eon-
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jecture, based upon the demonstration of acid 

phosphatase activity within the granules, is that they 

may represent somc kind of lysosomal ac1ivi1y (20). 

Tn vicw of the not indecorous participation of the 



Fig. 2. Micrograph or transformational ep,dermal cell. 

demonstrating the gradual association of Odland bodies "ith 

tonofilament,. progressively forming keratohyalin. 73 000. 

Odland bodies 361 
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Odland bodies in keratinization, other authors (6, 

16, 17, 18) have proposed thc desirous name keratino­

some. 

MATERlAL AND METHODS 

The material consisted or skin biopsics from 3 male persons. 
agec.l 21 50 }ears. without any skin diseasc. and 3 male 
persons aged 20--43 years. "ith psor,atic lesions of 3-7 days· 
duration. None of the patients with psoriasis had rccei,cd 
any kind or treatmcnt bccause of skin lcsions. The spccimens 
were fixcd by immersion in 2 °0 0s0, buffered with vcronal 
acetate at pH 7.4 for 2 hours at � 4 C. Dchydration was 
curried out in increa�ing concentration� or acetonc. The cm­
bedding was performed in Vestopal W. 

RESULTS 

In the material reprcsenting unchangcd epidermis as 
well as in that consisting of early psoriatic lesions, 

the formation of Odland bodies (0) was observed, 
followed by an abrupt appcarance of keratohyalin in 
the supraposed epidcrmal Jayer. Multitudinously an 

association of tonofilaments and keratohyalin is 

certainly observed-as in Fig. I, where tonofilaments 

(TF) can be discerned in thc keralohyalin (KH). 

The pertinent problem of thc transformation of 

the Odland-bodies-containing layers into a kerato­

hyalin-carrying Jayer is depicted in Fig. 2, in which 

Odland bodies are observed singly-O1-or gradu­
ally assoc1a11ng with tonofilaments-O2-pro­

gressing through this association lo form kerato­
hyalin (OKH • K H). Orthokcratosis as dcpictcd in 
Fig. 3 is gcnerally considered to be the final matura­

tional product of the epidermopoiesis ( 12). How­

ver, the intermediate developmental stage, between 

the orthokeratotic layer and the more or less kerato­

hyalin-containing layers, is submicromorphologic­

ally not distinguishablc in this material, and has also 

nevcr been depicted by other obscrvers. 

DISCUSSION 

A presumcd role of keratohyalin in the synthesis of 

orthokeratosis, as briefly mentioncd in the introduc­

tion to thc present paper, is nowadays widely ac­
cepted, though contradictory opinions still exist (7, 

11. 12, I 5). A probable association of tonofilaments

and keratohyalin has been observed (2, 3, 4, 9, I 0,
14, 19) and thc incrcase in si1e and number of

keratohyalin has been dircctly rclatcd to a decrease

in tonofilamenrous material (l I). In spite of extensive

submicroscopical analyses of the stratum spinosum
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and stratum granulrn,um, the causality of the abrupt 

formation of keratohyalin and/or thc keratohyalin­

tonofilament complex and the nature and role of 
Odland bodies or keratinosomes (18) abundantly 

observed in spinous suprastrata secm lo be un­
known. Except for the statemcnt of Odland (9) that 
"their [Odland bodies] appearance precedes and 
heralds thc formation of the earliest keratohyalin 

granules", the other proposed cytomorphological 

functions of the Odland bodies seem not to be com­

pletely clarified. Different types of Odland bodics 

havc bcen observcd and amphibologically diffcrent 

or multifaceted propcrtics ( 12) have bcen proposed. 

The solicitous submicro�copical analyses of the 

present material including transformational epider­

mal cells between the spinous and granular layers 

certainly allow of a submicroscopical interpretation 
of at lcast one of the functional properties of the 

Odland bodies. The precursory association of Od­
land bodies and tonofilaments in the keratohyalin 
formation is obvious ( Fig. 2). Thus the role of the 

Odland bodies in thc synthcsis of keratohyalin. seen 

from a subrnicroscopical point of view, seems in1-

portant. The earlier reportcd finding of an associa­

tion beiween tonofilaments and kcratohyalin is 

only a registration or a later developmental stage in 

this process, thus reflecting thc difficulties en­
countercd in isolating the observed transformational 
cpidermal cells. 
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