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found in either the sera or the saliva of the
human and guinea pig; on the other hand,
saliva of the rabbit contained about 4-14 the
bactericidin activity found in the sera. In
the case of the rat, however, an animal which
consistently demonstrated a high serum titer,
none was detected in the saliva. The basis
for this unexpected dichotomy was sought.

The results with the saliva of the rat indi-
cate that the cofactor is present, whereas the
non-dialyzable heat labile portion is lacking.
This is confirmed by the inability of heat-
inactivated rat serum to be reactivated by un-
treated rat saliva. Also, addition of cofactor
did not potentiate the sysem, whereas addi-
tion of rat saliva to the dialyzed rat serum,
from which the cofactor is missing, reestab-
lished the bactericidal system.

The components of the saliva are suspected
to be derived mainly from the plasma. As
in the case of the kidney, the process is selec-
tive and, of course, variation between species
is expected. For example, lysozyme, an anti-
microbial enzyme found in high concentration
in the polymorphonuclear leucocyte, was
found to be present in both saliva and serum
of the rat(11). Intravenously administered
penicillin passed into the salivary secretions
of the rat in high concentration(11). The
present findings serve to emphasize the selec-
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tive capacity of the salivary glands and the
variability in this selectivity among the mam-
mals studied.

Summary. 1. Sera and saliva from hu-
mans and guinea pigs possessed very low or
undetectable amounts of the bactericidin for
B. subtilis. 2. Rabbit saliva possessed 4-V2
the rabbit serum level. 3. The serum of the
rat contained high levels of this bactericidin,
whereas rat saliva demonstrated no activity.
The non-dialyzable portion of the bactericidal
system was lacking in the saliva; the cofac-
tor was present.
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The glycogen content and distribution in
the adrenal cortex of the white rat has been
studied by a number of investigators(1,2).
As demonstrated histochemcially by the peri-
odic acid Schiff (PAS) reaction, glycogen in
this species concentrates in granular form in
the cytoplasm of the cells of the fascicular
and reticular zones, and is either absent or
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present in very small quantities in the glo-
merulosa. Haynes et al.(3,4) suggest that
adrenocorticotropin (ACTH) acts to stimu-
late adrenal phosphorylase activity vie an ef-
fect on adenosine-3’-5’-monophosphate. In
the light of this theory the presence of con-
siderable stored glycogen in the inner zones
would seem reasonable since this is the area
which responds most acutely to stress or
ACTH and, therefore, should require a read-
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ily available carbohydrate substrate. The
participation of glycogen in this response is
suggested by its rapid loss from the cortex
of rats given ACTH or submitted to acute
stress(1,2). Since these stimuli affect mainly
the fascicular and reticular zones it was of
some interest to observe glycogen in the
adrenal cortex of sodium depleted rats. So-
dium depletion provides what appears to be
a selective stimulus to the glomerulosa. with
the added technical advantage of afiording a
wide, easily observed zone of cells considered
to be of the glomerulosa type.

Material and method. Twenty 80 g male
white rats were acclimated to the animal
room on standard diets (Purina Laboratory
Chow, Ralston Purina Co.. St. Louis, Mo.)
and tap water ad lib. for a period of 2 weeks.
Ten of these animals were then placed on a
Jow sodium diet (Nutritional Biochemicals
Corp.. Cleveland. Ohio. Na content 4.33
meq/kg) and distilled water while the re-
maining animals were maintained as controls
on regular diet and tap water. Half the ani-
mals were sacrificed at 2 weeks and the re-
mainder after 3 weeks. All animals were
killed by a blow on the head and adrenals
promptly removed. One adrenal was fixed
immediately in 10% formalin and the other
frozen on dry ice. Multiple 30 u cross sec-
tions were cut from each frozen adrenal in a
cryostat (-18°C). These sections were
placed on coverslips and fixed for 20 minutes
in absolute alcohol, then submitted to the
PAS reaction. The alcohol serves both to fix
the tissue and also extracts considerable lipid.
Alternate sections were predigested with sa-
liva prior to application of the PAS pro-
cedure. The susceptibility of the PAS posi-
tive material to salivary diastase digestion
was taken as confirmation of its identity as a
glycogen. Blocks were made of the formalin
fixed sections, embedded in paraffin and 10 g
sections cut on a rotary microtome and
stained with hematoxylin and eosin.

Results. As observed by others(5,6) so-
dium depletion caused marked widening of
the zona glomerulosa, the result of increased
number and size of cells. In 2 weeks the
width was doubled to tripled and by 3 weeks
of sodium depletion the zone was about 4
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times the size of the control glomerulosa. The
fascicular and reticular area appeared to be
compressed by the expanded glomerulosa.
No glycogen was observed in the cells of
either control or experimental glomerulosa,
thus sharply distinguishing this zone meta-
bolically as well as anatomically from the re-
maining cortex. The cells of the fascicular
and reticular zones of both control and ex-
perimental groups contained abundant gly-
cogen (Fig. 1, 2). Glycogen storage ap-
peared to be increased in the outer fascicular

FIG. 1. Glycogen in adrenal cortex of control
rat. The staining in the capsule is largely diastasc
resistant. Immediately beneath the capsule is the
glomerulosa, which is poor in glycogen. The fas-
¢ieular zone and particularly the reticularis are rich
in glycogen (PAS X80). .

FIG. 2. Glycogen in adrenal cortex of sodium
depleted rat. The very broad band of glomerulosa
remains glyeogen poor. The fasciculata and retieu-
laris vetain glyeogen. The apparent increase in
glycogen in the outer fascicularis may depend on
concentration due to ecompression of inner zones hy
expanded glomerulosa. (PAS X80).
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zone of the salt depleted animal. This may
represent the concentration of glycogen in a
slightly compressed area rather than an ab-
solute increase.

Discussion. From observations of the con-
trol and experimental rat adrenals it is clear
that large amounts of stainable glycogen ac-
cumulate in the fascicular and reticular
zones. Neither the normal glomerulosa nor
the glomerulosa stimulated by sodium de-
privation appear to accumulate glycogen ap-
preciably. If an important mechanism of
ACTH action involves the stimulation of
phosphorylase activity it would seem that for
this action to be promptly effective stores of
glycogen must be present as substrate. The
facts that glycogen is accumulated in the
inner cortical zones and is not stored in the
glomerulosa may provide at least part of the
basis for the differing metabolic responses of
the zones to stimulation. Without data on
glycogen turnover rates no comment can be
made on its utilization in a given zone. The
data referred to here do not exclude the pos-
sibility that glycogen may be actively meta-
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bolized in the glomerulosa cells but they do
indicate that it is not stored.

Summary. Sodium depletion resulted in
widening of the glomerulosa zone of the rat
adrenal cortex. The enlarged zone resembled
the glomerulosa of the control animal in that
no glycogen was stored. This contrasted with
the fascicular and reticular zones where abun-
dant glycogen was found. It is suggested
that differences in glycogen storage may at
least in part explain differences in the imme-
diate metabolic response to stimulation of the
zones.
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It was recently reported that the nutri-
tional requirement of Poteriochromonas sti-
pitata for Vit. By, could also be satisfied by
B-methyl-aspartate(1). The specificity of
this organism towards members of the B;a
group of vitamins is the same as that of
Ochromonas malkamensis and of mammals
(2). Since both O. malhkamensis and E. gra-
cilis, whose specificity is less strict, are widely
used to assay Vit. Bis, we studied the effect
of B-methyl-aspartate and of methyl-malo-
nate, both products of B;s-catalyzed reactions
(3,4) on the growth response of O. malkam-
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ensis and E. gracilis to Bs; full replacement
of Bys by B-methyl-aspartate or methyl-mal-
onate would mean that the indispensable
functions of B;s for both protozoa had been
identified, and would favor the likelihood
that these findings also apply to man.
Results. Euglena gracilis Z strain, ATCC
12716 and Ochkromonas malhamensis, ATCC
11532 were used. Maintenance methods and
media, general experimental procedures, me-
dia for E. gracilis when grown at pH 3.6, and
for O. malkamensis when grown at pH 5.0
have been described(5). Euglena was grown
in O. malkamensis medium for experiments
at pH 5.0. Ochromonas was grown in the
medium described in Table XI by Nathan



