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r_.-Iduromc acid has been encountered infrequently m Nature It was first 
recognrzed by Hoffman et al ’ as a maJor constituent of dermatan sulfate, a connective 
txssue polysaccharide, because of its low color-yield in the carbazole reaction 
Recently, r_.-iduromc acid has been rdent&d as a constituent of hepann and heparan 
sul.fatez. Two of these were the only documented cases for the biological occurrence 
of L-iduromc acid until A S Jones et al 3 reported the apparent isolation of dermatan 
sulfate from Clostrzdzum perfrzngens NCTC 10578 Their data were based on the 
analysis of an acrdic polysacchande which represented an extremely low percentage 
of the bacterzal cell-mass The small amount of material Isolated precluded extensive 
fractionation or the determination of the degree of homogenerty The possrble 
relationship of the dermatan sulfate IsoIated to the beef extract m the growth medium 
was not even consrdered These pomts are of Importance, because of the posabmty of 
aggregation of extracellular dermatan sulfate with polysacchandes of the cell surface4 

An mvestigation of the “type-specific” polysacchande of C perfrmgens 

Hobbs 10, punfied chromatograpmcally and found immunologrcally homogeneous, 
revealed the presence of a uromc acrd constituent that exhibited a low carbazole 
value This observation was ren-umscent of the results of Jones ef al 3, except that the 
uromc acid was obtamed from an unequivocal source, a weakly acrdlc, “type- 
speclfk” polysacchande of high purity’ The purpose of this Note IS to present 
evidence for the occurrence of rduromc acid as a constituent of the “type-specific” 
polysaccharrde of Clostrzdzum perfrmgens Hobbs 10 

ExPERnllmTAL 

General - Purrfied “type-spectic” polysaccharrde, obtamed from C per- 

frzngens Hobbs 10, was utrhzed m this study5. Paper chromatography was performed 

*The mate& presented IS taken, m part, from a thesis subnutted by Linda Lee to the Graduate 
School of Arts and Sciences of Georga State Umverszty m partml fulfdment of the requirements of 
the degree of Master of Saence 
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by the descending techmque on Whatman No 1 filter paper, with the followmg solvent 
systems A, 6 4 3 (v/v) 1-butanol-pyrldme-water, B, 5 5 3 1 (v/v) ethyl acetate- 
pyrldme-water-acetlc acid, and C, 10 3 1 (v/v) I-butanol-acetlc acid-water Sugars 

were detected with alkahne sliver mtrate Uromc acid was estimated by the carbazole6 

and orcmol’ reactlons, with D-glucuromc acid as the standard Isolation of the free 

uromc acid constituent was accomphshed by the method of Jeffrey and &en& To 

ascertain the efficiency of the lsolatlon procedure, a sample of D-glucuromc acid was 
treated m a slmdar way 

Crystalline 1,2- &sopropyhdene-P-L-ldofuranose, 1,2-O-lsopropyhdene-P-r_- 
Idofuranurono-6,3-lactone, and an amorphous sample of dermatan sulfate were gifts 

from Dr E A DavIdson, M S Hershey Medlcal Center, Hershey, Pennsylvama 

Free L-Idose and L-lduromc acid were obtamed by hydrolyzmg then correspondmg 
lsopropyhdene derlvatlves (9 mg) with Dowex 50 (Hf) resm (100 mg) plus 0 01~ 

hydrochloric acid (1 ml) for 30 mm and 24 h, respectively, at 100” L-Idose (10 mg) 

was almost quantltatlvely converted mto 1,6-anhydro+ldopyranose by treatment 
kvlth Dowex 50 (Hf) resm (100 mg) plus 0 051~ hydrochlonc acid (1 ml) for 24 h at 

100” Reduction of carboxyl groups was accomphshed on 50 mg of polysaccharlde 

with sodium borotrltude (New England Nuclear Corporatron) accordmg to the 

procedure of Sutherland9 The reduced polysacchande was hydrolyzed with Dot cx 50 

(Ht) resin (100 mg) plus 0 05~ hydrochlorrc aced (1 0 ml) m a sealed tube for 24 h at 
100” Hydrochlonc acid was removed by repeated addltlon and evaporation of absolute 

alcohol zrz vaczto A sample of dermatan sulfate was treated amilarly, as a control 

RadIoactive samples \\ere apphed to Whatman No 1 filter paper, mith rdose or 
1,6-anhydro-ldopyranose as the Internal standard, and the paper was developed with 
solvent A The paper was dried, and each sample lane was dlvlded m halves One half 

of each lane was cut mto l-cm sectlons, these were placed m 15 ml of Aquasol 
Universal L S C Coctall (New England Nuclear Corporation), and the radxoactlvxty 

was determined m a hquld scmnllatlon-counter (Packard, Trl-Carb Model 2420) 

The other half of each lane was stamed with alkalme silver mtrate The posltlons of 

the radroactlve peaks were compared with the locatlon of the stamed, Internal 

standards 

Gas-lrqmd chromatography (g 1 c ) was performed with a Beckman Model GC- 
65 Instrument eqmpped with dual, flame-lomzatlon detectors Analyses were con- 

ducted with 6-ft columns of 3% of SE-52 on Chromosorb W (100-120 mesh, high 

performance), with hehum as the carrier gas The per(tnmethylslly1) ethers of the 
samples were introduced at 140”, and this temperature was held for 7 mm The 
column temperature was programmed to rise to a m-mum of 180” at a rate of 
2 75” mm- ’ after the hold mterval” 

RESULTS AND DISCUSSION 

The uromc acid isolated gave a “carbazole to orcmol” ratlo of 0 32 1 L- 
Iduromc acid determmed m the same way gave a “carbazole to orcmol” ratio of 

0311 
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The quantity of uromc acid Isolated corresponded to 5 6% of the dry weight of 
the purified polysaccharlde This value can be restated as 7’X, If a correction factor 
based on 80% recovery of glucuromc acid IS applied 

Paper chromatography of the Isolated uromc acid m solvents B and C de- 
monstrated that Its moblhty comclded with that of L-lduromc acid (see Table I) 

TABLE I 

PAPER-CHROhlATOGRAPHIC IDENTIFICATION OF IDURONIC ACID= 

Uronrc aad Sohent B SolLent C 

GaIacturonx 090 091 
Glucuronx 100 100 
Guluromc 1 03 1 02 
Mannuromc 1 16 1 02 
Iduromc 1 26 1 11 
Unknown 1 27 1 II 

“The values gwen are the moblhtles relative to that of o-glucuromc acid as umty The lactones have 
run off the paper 

anhydro-tdore 

Fig 1 Paper-chromatograpbc ldentlficatlon of trltlated 1,6-anhydro-ldopyrauose m solvent A 
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Paper chromatography of the monosaccharides dexxved from the hydrolyses of 
the sodmm borotrrtirde-reduced polysacchande showed a smgle, maJor component 
whose mob&y comcrded wrth that of 1,6-anhydro-L-rdopyranose (see Fig 1) A 
small quantity of tntrated glucose was detected also Smular results were obtamed 
wrth dermatan sulfate A second ahquot of the reduced polysacchande, analyzed by 
g 1 c , contamed a monosaccharrde not present m hydrolyzates of the untreated 
samples The relatrve retention-trme of the new constrtuent comcrded with that of 
1,6-anhydro-idopyranose (see Table II) 

TABLE II 

GAS-LIQUIDCHROMATOGRAPH~ 

Monosaccharzde Standard Sample 

Reduced Untreated 

1,6-Anhydro-ldopyranose 0 61 
a-Mannose 0 81 
a-Galactose 094 
a-Glucose 100 
p-GaIactose 103 
fl-Glucose 122 

0 61 absent 
absent absent 
095 0 94 
100 100 
1 03 1 03 
1 22 1 22 

%c vahxs gwen are retention times relatwe to that of a-D-ghCOSe as umty 

The three separate hnes of evrdence presented m thrs Note estabhsh that an 
rduromc acid 1s a constrtuent (7%) of the “type-specrfIc” capsular polysaccharrde of 
Closrriclzum perfrzngerzs Hobbs 10 No attempt has yet been made to determme the 
configuratron of the lduromc acrd moiety 
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