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SHORT NOTE 
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Methylene blue and/or toluidine blue were initially used for staining cartilage, in-com
bination with alizarin red S for staining ofbone, while a KOH solution was used for clear
ing the tissues after the staining process (1, 2, 3, 4). In 1967, TAYLOR (5 ,6) developed a 
trypsin-based enzymatic technique for clearing tissues of small vertebrates prior to alizarin 
staining. SIMONS & VAN HoRN (7) proposed the use of alcian blue instead of methylene 
blue or toluidine to stain the cartilaginous skeleton of chick embry os. DINGERKUS & UHLER 
(8) simultaneously used TAYLOR's (5,6) and SrMONS & VAN HoRN's (7) methods on ali 
groups of vertebrates successfully, except with sorne amphibians and fish. PoTTHOFF (9) 
and TAYLOR & VAN DviŒ (10) adapted the method to stain fish Iarvae and fry. 

We have, however, become aware of, and wish to draw attention to major problems we 
have encountered with interpretation ofresults of the alcian blue/alizarine staining accord
ing to DINGERKUS & UHLER (8), POTHOFF (9) and TAYLOR & VAN DYIŒ (10) when applied 
on larvae (from hatching onward), fry and adults of Barbus barbus (L., 1758) (11), 
Chrysichthys aura tus (Geoffroy Saint Hilaire, 1808) ( 12), Heterobranchus longifilis 
(Valenciennes, 1840) (13), Scophthalmus maximus (L. , 1758) (14), and Dicentrarchus 
labrax (L. , 1766). 

With adults of each ofthese species, alcian blue/alizarin staining of cattilage, bone, or 
both simultaneously was perfectly successful. With larvae and fry, separa te staining of car
tilaginous and bony skeletal structures again yielded excellent results. SimuJtaneous stain
ing, on the other band, proved only full y satisfactory for cmtilage: the bony structures 
were less intensely stained than with alizarin alone and fewer structures were revealed. 
Fig. 1 illustrates this effect in Dicehtrarchus labrax (GLUCKMANN, unpubl. data). The 
results were the same regardless of the glacial acid concentration (20%, 30%, up to 40%) 
or neutralisation methods used as proposed by the different authors (8, 9, 10). 

PoTTHOFF (9) cautioned against enoneous interpretatiobs of the staining data. He men
tioned variable and sometimes very weak staining of cartilage and noted that sorne boues do 
not stain at ali but appear transparent with a conspicuous outline. This was observed .in the 
case of the dentaries and maxillaries of sorne stages of Scopthalmus maximus, but not e.g. in 
the case of the frontals or pterygoids (14). In this species more boues were revealed by 
alizarin staining than by double staining up to day 57 po t-hatching (14). Not until day 61 
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did the staining profiles become practically identical. This means that until this point in the 
development, the bony structures are not su:fficiently calcified to compensate for the Joss of 
calcium during the decalcification with glacial acid. To mak:e sure ali skeletal structures are 
revealed, it is th us necessary to perform three types of staining: alcian blue and alizarin sep
arately, and both combined. If double staining does not reveal the same bony structures as 
alizarin staining alone, one must conclude that sorne structures have been decalcified, leav
ing only highly calcified elements to adsorb the dye. A subsequent staining with alcian blue 
and alizarin separa tel y should then be performed, even though this separate staining does not 
provide as rouch detail for a precise description of skeletal construction. 

Our observations reveal the need for great caution in the presentation and interpretation 

Fig. 1. - Dicentrarchus labrax. - 30-day fry. A, bony 
structures stained with alizarin al one ; B, alcian-blue
stained cartilaginous structures and alizarin-stained 
bony structures. (GLUCKMANN, unpublished). 

of data from simultaneous staining of the skeleton of developing fish larvàe and fry. Perhaps 
earlier observations should be reconsidered or at )east considered with great caution. 
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