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denitrificans which contain 3 major proportion of un-
saturated fatty acids (Table II). One of the striking
features of the fatty acid complement of M, radiophilus
is the large quantity of even numbered poly-unsaturated
acids. The occurrence of polyunsaturated fatty acids
in bacteria is rare—these poly-unsaturated acids have
so far been reported mainly in Bacillus spb

The outstanding differences in the fatty acid spectrum
of M. radiophilus, as compared with those of other
micrococci, Support our earlier suggestionsi®s 14
that the placement of this bacterium in the genus Micrg-
cxcrus Should be rocensidered,
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DIFFERENTIAL PRECIPITATION OF
GLYCOSAMINOGLYCANS BY ZINC AT pll 70

WHILE studying zinc binding by each of the seven
different glycosaminoglycans (GAGs)!, we observed
tbat when slightly acidic < solutions containing the
Sodium salt of a GAG and %ZnCl, were adjusted to

pH 70, the amounts of %Za precipitated wese rela-
tively constant, leaving 41+4 to 49:0% of the total *Zn
i the supernates (Table I). However, in contrast
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TaBLE 1
Percentages of GAGs and %°Zn found in pH 7- 0 supernates

P I I — ——

Samples GAGs 85Zn
(72) (73)

Chondroitir-4-sulfate 68-1 43-4
Chondroitin-6.sulfate 485 42-8
Dermatan sulfate 64-3 429
Heparan sulfate 3-8 4]1-4
Heparin 78 47-0
Hyaluronic acid 73-1 45-0
Keratan sulfate 902 *45:5
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to *°Zn, the amounts of GAGs remaining in the super-
nates ranged from 3:8 to 90°2%, of the total GAGs.

The values reported in Table I were obtaired from
samples containing 600 g of a specified, reference
standard GAG (gift of Dr. J, A. Cifcnelli, University
of Chicago) and 10 pmoles of %¥ZnCl,, FEach sample
was adjusted to pH 7-0 by the addition of dilute NaQH'’
and made to 320 ul with water. After setting aside
at room temperature for 15 min and centrifuging, the
supernates were measured for hexuronic acid content
by the m-hydroxydiphenyl method?® and galactose by
the anthrone method3. The radioactivity of %Zn
was measured with the Packard Gamma Scintillation
Spectrometer. Aliquots of a working solution of
85ZnCly were used as reference standard. The work-
ing solution of %ZnCl, was prepared by addingan
aliquot of ¥8ZnCl; (1-10 Ci/g zinc in 0-5 N HCl, pur-
chased from New England Nuclear, Boston, Massa-
chusetts 02118) to an aqueous sotution of ZnCl,, adjust-
ing to pH 40 with 0-01 N NaOH and diluting to
1-:000 M zinc chloride, inclusive of %ZnCl,. Fach
GAG was dissolved in glass-distitled deionized water,
adjusted to pH 4-0 with NaOll, and diluted to a con-
centration of 2:-0 mg GAG/ml,

Appropriate precautions were taken with glassware
and equipment fo prevent contamination with extra-
neous zin¢. Syringes (Hamilton Co., Reno, Nevada)
were washed with 0-02 N YICl and rinsed thoroughly
with water and with the solution to be measured just
before use,

Because zing is an ampholyte (having both acdic
and bastc functions in presence of strong bases and
strong acids respectivelyd), its solubility in acidic and
basic solutions was ascertained, At pH 40, 10 u
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moles of ®ZnCl; produced no precipitate in 1:0 ml
ﬂf 0-1 M Na(Cl solution, At pH 7-0, 4-0+ moles of
®Zn were found in the supernate and this value was
pot affected by NaCl concentrations of 5§ X 107% to
107! M. Minimum solubility of Zn in 0-1 M NaCl
was pbserved at pH 11°0; less than O-1 gmole of
$3Zn/ml was found in the supernate. In the absence
of zin¢, but otherwise identical conditions, GAGS
did not form any precipitate,

The differential precipitation of GAGs was observed
at pH 7-0, where 51-0 to 58-6%; of the total zinc had
sedimented. Thus, one might expect that there was
some coprecipitation of GAG with zinc. However,
the wide range in GAGQG solubility (3-8 to 90-27%,) indi-
cates that coprecipitation was not purely mechanical,
Rather, it aprears that GAG solubility in neutral
zinc solution is roughly related to GAG composition
and structure® (Table I): Keratan sulfate, the least
precipitable GAG, has practically no hexurpnic acid
{1-9%;) by weight, given with the sample), unlike the
other GAGs. The most precipitable GAGs, heparan
sulfate and heparin, are the only GAGs having sulf-
amino groups; they also have ester sulfate groups
and hexuronic acjds. Hyaluronic acid has hexuronic
acids but no ester sulfates; only 279 of the total was
precipitated.  Chondroitin-4-sulfate, chondroitin-6-
sulfate, and dermatan sulfate have hexuronic acids
and ester sulfates; intermediate amounts of these
GAGs were precipitated. The GAG solubility, in
addition, seems partly related to zinc-binding capacity!:
Of the GAGs, keratan sulfate binds lowest amounts
of zinc; heparin binds highest amounts (heparan
sulfate, slightly less) of zinc; and chondroitin-4-sulfate,
chondroitin-6-sulfate, and dermatan sulfate bind inter-
mediate amounts of zin¢c. Hyaluronic acid also binds
highest amounts of zinc, but unlike heparin, its zinc-
binding capacity decreases greatly with decreasing
pH. Zinc-binding capacity of dermatan sulfate, while
less than that of chondroitin-6-sulfate, approximates
that of chondroitin-4-sulfate. (This trend also appeared
in Table 1.)
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EFFECT OF CHLORMADINONE ACETATE
ON THE WEIGHT AND CHOLESTEROL
CONTENT OF THE RAT ADRENAL

Use of the potent synthetic progestin chlormadinone
acetate (6-chloro-6-, 17a-acetoxyprogesterone) has
become widespread in clinical contraception®, Re-
cently chlormadinone acetate has also been shown to
produce functional sterifity in the male rat®’, While
examining the antifertility effects of low doses of chlor-
madinone acetate in the male rat it was considered
worthwhile to investigate if the progestin had any
effect on the adrenal.

Wister albino male rats (300-325g body wt.) of
proven fertility from the departmental colony were
used for this study. The conrtrol and 3 experimental
groups each contained © animals which were housed
individua]ly. Ammals in the experimental groups
received a daily intramuscular injection of 0-2, 05
or 1'0 mg chlormadinone acetate in 01 ml olive onl
for 40 days. Controls were similarly injected with the
vehicle alone. Autopsies were made 24 hr after the
last injection. Adrenals were taken out, cleared from
adhering tissue and weighed to the nearest mg, The
total cholesterol content of the adrenals was quanti-
tatively determined by the method of Zak as described
by Hawk etal®. The results were analysed by * Stu-
dent’s** t-test3,

Wich increasing doses of chlormadinone acetate, the
weight of the rat adrenals corréspondingly decline
(Table I). However, the total cholesterol content
of the adrenals increases with the dose and a statisti-
cally highly sighificant increase (p << 0-001) results
at the 1-0 mg/day dose.

There is substantial experimental evidence to support
the view that the most important precursor of steroidal
hormones, whether adrenal! or gonadal¢, is cholesterol,
Effect of chlormadinone acetate on the adrenals of
the rat could be visunalised in this light. Thus the
progestin may possibly influence synthesis of adreno-
corticoids from cholesterol by blocking the enzyme
system at one or more steps of the biposynthetic path-
way causing accumulation of cholesterol and deple-
tion of steroids, the latter being one of the important
possible causes of the decrease in weight of the gland.
Due to lack of experimental evidence it is difficult



