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Summary. We studied variations in gold chloride 
techniques to elicit neural elements within articular 
samples, after "in toto" staining. These techniques 
attempt the differentiation of neural and vascular 
structures. Major changes in differential staining were 
observed when the gold chloride concentration was 
empirically modified. After the rest of the technique was 
standardized, we selected three gold chloride solutions to 
perform quantitative color experiments: l%, 0.75%, and 
0.5%. Significant sections of the same thickness were 
acquired with a digital camera to perform computer- 
assisted colorimetry. Color was measured through RGB 
(red-green-blue) channels in vessels, nerves, and 
background connective tissue as an internal control. By 
means of multivariate regression analysis, we compared 
differences in color measurements after l%, 0.75% and 
0.5% gold chloride preparation. Statistically significant 
coefficients confirmed that red color signals in vessels 
after the 0.75% and the 0.5% solution were both less 
intense than after the 1% preparation. Green and blue 
signals in vessels were also significantly less intense 
after the 0.5% protocol than after using the 1% solution. 
Red color signals in nerves between the 1% and the 
0.75% preparation protocols were more intense and not 
significantly different, while the 0.5% preparation 
produced significantly less intense red signals in nerves. 
Non-significant differences were observed in green or 
blue signals from nerves after any protocol. We 
concluded that the 0.75% gold chloride solution protocol 
produced more intense red signals in nerves and less 
intense red signals in vessels. This was the most 
discriminant protocol in our series, based on color 
signals. 
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Introduction 

Metallic impregnation histological techniques, 
mainly based on silver and gold salts, have been used 
and quoted by classical and modem authors throughout 
this century to demonstrate neural elements within a 
variety of tissues (Cohnheim, 1866 -quoted by Ehrlich et 
al., 1910; Ranvier, 1889; Ruffini, 1897; Ehrlich et al., 
1910; Ram6n y Cajal, 1910; Gairns, 1930; Carey, 1941; 
Gabi, 1968; Kiernan, 1981). To obtain satisfactory 
results, these empirical techniques heavily rely on the 
experience of the researcher and on the tissue and 
reactant quality. Due to stain variability, the remarkable 
but capricious discrimination offered by these techniques 
has been widely challenged. When the technique is 
completed however, the morphological evidence can be 
brilliant. 

Metallic impregnation techniques differentiate 
neural structures based on their increased affinity for 
metallic ions. Gold staining is based on gold chloride or 
golden sodium and potassium salts. Gold chloride can 
usually be obtained as "pure7' (about 65% CI3Au), di- or 
trihydrated (about 50% + 2(3)H20), or with clorhydric 
acid (about 50% + HCI). Gold chloride techniques are 
believed to rely on gold ion fixation to neural proteins, 
whether they form myelinic fibres, amyelinic fibres or 
neural endings. 

Renewed interest has been paid to gold chloride 
techniques to elicit neural elements in joints (Skoglund, 
1956;  Freeman and Wyke, 1967;  O'Connor and 
McConnaughey, 1978; O'Connor and Gonzales, 1979; 
De Avila et al., 1989; O'Connor, 1984; Schultz et al., 
1984; Zimny et al., 1985, 1986, 1987; Schutte et al., 
1987; Yahia et al., 1988; Zimny, 1988; Sjolander et al., 
1989; Wink et al., 1989, 1992; Yahia and Newman, 
1991; Gdmez-Barrena, 1992; G6mez-Barrena et al., 
1991, 1992a-c, 1993; Amir et al., 1995). These studies 
require the penetration of metallic gold chloride into the 
tissue. Different authors originally considered some 
tissue preparation in gold chloride techniques (formic 
acid -hewi t ,  quoted by Ram6n y Cajal, 1910-, lemon 
juice -Ranvier, 1889, and subsequent modifications- ...) 






















