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CUTANEOUS ACID MUCOPOLYSACCHARIDES IN PSEUDOXANTHOMA
ELASTICUM*

J. GRAHAM SMITH, Jr., M.D., EUGENE A. DAVIDSON, Pa.D. axno RALPH W. TAYLOR, B.S.

The fibers taking elastic tissue stains in RESULTS

p_sel‘ldoxanthom_a elasticum (PXE) are more Table I indicates the AMPS content expressed
sgn;}ar to elastin t_han collagen (_1). A_ssomated as wm uronic acid (via orcinol)/g dry weight
with these elastotic fibers are tinctorially de- ¢ " Hexosamine to orcinol ratios were

monstrable increased acid mucopolysaccharides quite close to 1 in all fractions. The carbazole/
(AMPS) ~as  demonstrated by the Mowry  oin0l ratio was 1.2 = 02 for the 0.4 M NaCl

colloidal iron and alcian blue stains (2, 3). Also, eluates and 039 = 017 for the 1.2 M NaCl
PXE dermis has twice as much hexosamine on a  ojuates of the controls. The carbazole/oricinol

dry weight basis as normal human adult skin ratio for the 1.2 M PXE fraction was 0.48.

with most of the increase representing glu- Paper chromatography revealed glucosamine to

cosamine. (4) o ) be the major amino sugar in all 04 M fractions
This paper presents quantitative studies on while galactosamine was the major component

acid mucopolysaccharides in unexposed adult inall 1.2 and 2.1 M fractions.

human skin compared with skin diseased

with PXE. DISCUSSION

The advantage of the CPC precipitation
method of Schiller et al. (5) in isolation of
Skin from covered areas of the body carefully AMPS is that it makes possible identification
trimmed free of fat was obtained at postmortem of AMPS from small amounts of tissue (3-5 g

examination from seven human adults aged 23 to . . .
67 years and from a 46 year old white femalet who dry weight) while the older classic methods of

died from cerebrovascular complications of PXE. Meyer et al. (11) require 50 g or more of dry
After grinding with liquid nitrogen in a Wiley mill  weight skin for identification of the AMPS.

and defatting with acetone and ether, the skin was The 0.4 M NaCl eluate represents hyaluronic
enzymatically digested, deproteinized and the acid id. This is fi d bv the 1:1:1 rati f
mucopolysaccharides  precipitated with  cetyl- am,' 15 18 conlirme y & 1.l 1.‘a 10,0
pyridinium chloride (CPC)i according to the oOreinol:carbazole:hexosamine and the identifi-
method of Schiller et al. (5). Acid mucopoly- cation of the major amino sugar component as

saccharides were eluted with 04 M NaCl, 12 M glycosamine. The 1.2 M NaCl fraction repre-
NaCl, and 2.1 M NaCl and quantitative measure- oo chondroitin sulfate but does not distin-

ments for sugar components performed on these . L. L.
eluates freedgof CPCl[I) by tre:tment with 01 M &uish between chondroitin sulfate A, chondroitin

potassium thiocyanate (6). De-CPCed, dialyzed sulfate B, and chondroitin sulfate C. The finding
fractions were analyzed for uronic acid by the of carbazole/orcinol ratios much less than one

orcinol (7) and carbazole procedures (8) and for : ‘ : : :
hexosamine by the Boas modification of the Elson with galactosamine as the major a_Ir.1mO sugar
Morgan method. (9) The identity of the hexos- COmponent suggests that chondroitin sulfate

amine components was confirmed by ninhydrin B is the major AMPS present in the 12 M
degradation followed by paper chromatography NaCl fractions (12).
(10). The latter method also permitted qualitative The finding of galactosamine as the major

resolution of glucosamine and galactosamine. amino sugar in the 2.1 M NaCl cluates sug-

* Ero?l l\t{[h(ii .Dnusl]o)n OftDer?athI%g_y, hDeI?atrt- gests that chondroitin sulfate also is present
ment o edailcine, epartment o 10Chemistry . - . .
and the Center for the Study of Aging, Duke Uni- 10 _thls fraction _but 1na‘<_iequa¥te a‘I.nou.nts of ma-
versity Medical Center, Durham, North Carolina. terial for analysis make identification impossible.
These studies supported in part by NIH Grants
5T1 AM 5335, AM 05812, AM 07583, and a grant SUMMARY
from the Procter & Gamble Company.

Presented at the Twenty-fifth Annual Meeting The histologic finding of increased dermal

(S)fanT %‘;;ﬁéﬁgy é%&g:rf%l%ité‘éezg elgg:tology » Inc, acid mucopolysaccharide in pseudoxanthoma

1 Obtained through the courtesy of Dr. 8. Polt, elasticum was confirmed utilizing quantitative

B:Fggg;??t of Pathology, Duke University Med-  jilation. The major cutaneous acid mucopoly-
1 Supplied by the William S. Merrell Company. saccharide in pseudoxanthoma elasticum is
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TABLE I

Acid mucopolysaccharides in pseudoxanthoma
elasticum (um uronic acid (via orcinol)/g
dry weight skin)

Control
PXE (7 aged 23-67
years)
Hyaluronic Acid 3.3 0.9 + .28
Chondroitin Sulfate 2.1 1.3 £+ .58
Total AMPS 5.8 2.4 &£ .67
TABLE 1II

Carbazole/orcinol ratic for 0.4M and 1.2M
NaCl elutes

NaCl ‘ C"?})“’ls PXE
04M | 1.2 +0.2 1.0
0.39 + 0.17 0.48

hyaluronic acid with lesser amounts of chon-
droitin sulfate much of which is probably
chondroitin sulfate B.
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