chromaffin cells lie between the inter-
renal and the connective tissue of the
vein wall (Fig. 1, C, D). This peculiar
arrangement of cells was observed in all
of the species of Scaridae examined,
which included Scarus dubius, S. for-
mosus, S. perspicillatus, and Scarops
rubroviolaceus. In regions of the an-
terior kidney where the interrenal is
markedly thickened, however, the in-
terrenal and chromaffin cells were often
interspersed.

Among the Labridae studied, the re-
lationship  between interrenal and
chromaffin cells illustrated in Fig. 1 (C,
D) was seen in the following species:
Cheilinus rhodochrous (Fig. 1, C, D),
Cheilio inermis, Hemipteronotus bald-
wini, Novaculichthys taeniourus, N.
woodi, Thalassoma duperreyi, and T.
umbrostigma. In most of these fishes,
other arrangements were also seen, es-
pecially in those regions where the in-
terrenal cells are stratified. In five other
species of Labridae (Bodianus bilunu-
latus, Coris flavovittata, C. ballieui, Cy-
molutes leclusei, Thalassoma ballieui),
this unusual relationship of interrenal
and chromaffin cells was not observed.

Modifications of interrenal location
and morphology may be related to the
maintenance of an adequate blood
supply to this gland, particularly as it
increases in size. The function of the
sinusoids visible in the interrenal of
Chaetodon (Fig. 14) may be performed
by the larger blood vessel in Cheilinus
(Fig. 1C), as long as only a single
layer of interrenal cells lies adjacent
to the vein lumen. It is noteworthy
that the chromaffin cells maintain a
relatively constant position in the
vein wall despite marked variations
in the distribution of interrenal tissue.
The significance of these morphologic
variations is not apparent, and attempts
to correlate interrenal structure with
habitat or taxonomic position of the
species have thus far been unsuccess-
ful (8).
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Potassium Deficiency in
Marmots during Hibernation

Abstract. Semiquantitation of potassium
deficiency in the renal papillae indicates
that woodchucks (Marmota monax) are
deficient in potassium annually during the
time they subsist on stored fats. The de-
ficiency begins prior to hibernation, pro-
gresses during hibernation, and, in males,
continues during the immediate post-
emergence period.

A deficiency of potassium appears to
be a regular annual event in wood-
chucks (Marmota monax). The defi-
ciency begins prior to hibernation and
reaches a maximum immediately after
hibernation. During this part of the
year the animals subsist on stored fats
rather than on ingested food.

Potassium deficiency in these animals
is shown by the presence in the cells of
the tips of the renal papillae, especially
of the collecting tubules, of PAS posi-
tive intracytoplasmic granules, or drop-

lets, identical to those which result from
potassium deficiency in laboratory ro-
dents (/-3). These droplets alone
are presumptive evidence of a potassium
deficit (3). However, the fact that the
degree of granulation in woodchucks
correlates with serum potassium levels
establishes the identity of the droplets

as being those produced by a potassium

deficit. This relationship permits the
use of papillary granulation as an index
of potassium deficiency and roughly of
its relative degree and duration.

The kidneys of about 2000 wood-
chucks from the Letterkenny Army
Ordnance Depot near Chambersburg,
Pa., were examined from 1956 through
1960. Sections through the tips of the
renal papillae, cut at 3 , and stained
by Lillie’s allochrome procedure (4),
were available for about 1000 of these
(Table 1). The degree of granule for-
mation was graded for each kidney on
a scale of 0 to 4, in which 0 indicated
no granules and 4 corresponded to the
marked degree of granulation observed
in rats made severely deficient in potas-
sium experimentally (7).

Animals were collected in all months
but January and the first half of Febru-
ary, although samples were necessarily
small in the months immediately pre-
ceding and during hibernation (Table
1). Both males and females begin hi-
bernation in October in the study area.
The midpoint of emergence from hi-
bernation is 22 February for adult
males and 5 March for adult females.
Two torpid animals were taken from
underground burrows in December
(Table 1). More animals from Decem-
ber and January would be desirable, but
woodchucks are difficult to locate in
their burrows during hibernation. Serum
potassium levels were determined for a

Table 1. Mean grade of PAS positive granulation in epithelial cells of the collecting ducts of
the renal papillae of woodchucks. Grading based on a scale of 0 to 4, where 0 = no granules
and 4 = the granulation seen in severe experimental potassium deficiency in rats. Data are
combined for 1956 through 1960. P differences are as follows: between males and females
in February, <0.05; between males and females in March, <0.001; between males for Feb-
ruary/March and March/April, <0.001; between females for February/March, <0.05; between
females for March/April, <0.02; between males for April/May, <0.05. Differences between

all other paired successive means: no significan

ce.

Month Males Females Sexes combined
ont No. Mean S.E. No. Mean S.E. No. Mean S.E.
February 30 3.47 0.14 4 2.50 0.41
March 139 2.23 12 108 1.58 12
April 121 1.33 12 152 1.20 .10 273 1.26 0.07
May 25 0.84 21 54 0.68 11 79 0.73 .10
June 32 0.48 .16 45 0.54 14 77 0.52 A1
July 32 0.61 27 78 0.40 .07 110 0.46 .09
August 7 0.57 28 21 0.48 15 28 0.50 13
September 45 0.74 15 51 0.81 18 96 0.78 a1
October 10 0.95 34 5 0.80 34 15 0.90 25
November 3 1.00 .58 5 1.00 il 7 1.00 44
December 1 2.00 1 3.00 2 2.50
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Fig. 1. Degree of granulation in the renal
papillae on a basis of 0 to 4 plotted against
serum potassium levels for 71 male and
132 female woodchucks.

random sample of 346 animals (5).
Comparisons between serum potassium
and degree of granulation were possible
for 203 of these for which there were
sections through the papillary tips.
Muscle potassium was not measured.
Serum potassium levels declined sig-
nificantly as the degree of granulation
increased in both sexes (Fig. 1). How-
ever, the relationship was poorer in the
females, as indicated by the lower slope
and lower degree of significance, in
spite of a much larger sample size. The
adjusted mean serum potassium levels
of the two regressions were not different
(5.15 for males and 5.45 for females),
but the difference between the slopes
approached significance (P <0.10).
Pregnancy and lactation may account
for the greater variability in the females.
Nevertheless, use of the degree of
papillary granulation as a rough index
of the degree of potassium deficiency is
justified by the significant correlation
between papillary granulation and
serum potassium levels in both cases.
Renal papillary granulation is marked
when the woodchucks emerge from
hibernation (Table 1). It then declines
exponentially through June, remains at
a low level through August, and begins
to increase again to reach a relatively
marked degree by December (Table 1).
The pattern of change in the degree of
granulation throughout the year was the
same for every year, from 1956 through
1960. During February and March the
degree of granulation is significantly
greater in males than it is in females
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(Table 1), but by April the values for
both sexes were the same. These differ-
ences are accounted for by the fact that
males begin to emerge from hibernation
about a month before the females, al-
though the mid-points of emergence are
about 2 weeks apart. During this period
there is little or no food available, and
the gastrointestinal tracts of the males
invariably are empty (6). Consequently,
the males are living entirely on stored
fat then and, to a lesser extent, after-
wards (6). On the other hand, the
females emerge at about the time food
becomes available. The greater degree
of granulation and, therefore, presum-
ably, potassium deficiency in males ap-
parently is due to continuing potassium
losses without dietary repletion during
the 2 to 4 weeks immediately following
hibernation. On the other hand, it is
clear that the granulation begins to
develop immediately prior to hiberna-
tion and continues to progress during,
and particularly after, hibernation when
the animals again are depending on
stored fat without ingesting food and,
consequently, potassium.

From the preceding evidence, it ap-
pears that woodchucks experience an
uncompensated loss of potassium during
the period of the year in which they
subsist largely on stored fats; that is,
immediately prior to and during hiber-
nation and, for males, during the im-
mediate postemergence periods. The
loss apparently is progressive and cumu-
lative until repletion begins early in
March. The loss of potassium could be
aggravated by a relatively increased
activity of sodium and water-retaining
endocrine mechanisms, such as a rela-
tive increase in aldosterone secretion,
during hibernation. However, this as-
pect of the problem has not been ex-
plored. The adrenal glands in these
animals weighed the least during hiber-
nation and increased in weight every
year from the end of hibernation until
June, apparently as a result of stimula-
tion by social factors (unpublished
data). So changes in adrenal weight
correlate negatively with the degree of
papillary granulation and serum potas-
sium levels. The significance of this
relationship, if any, is not apparent.

The rate of potassium repletion, in
terms of the disappearance of specific
granulation, appears to occur at a con-
stant rate, as indicated by the data in
Table 1. Degranulation follows closely
a negative exponential curve for each
year,

Based on the above evidence it would

appear that the development of a rela-
tive potassium deficit is a regular fea-
ture of hibernation in woodchucks,
brought about by continuing losses of
potassium without dietary replenish-
ment during the period of dependence
on stored fats (7).
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Existence of Absorption Bands at
730-740 and 750-760 Millimicrons
in Algae of Different Divisions

Abstract. Absorption studies, made on
suspensions of Anacystis nidulans, Chlo-
rella  pyrenoidosa, and Porphyridium
cruentum by means of an integrating spec-
trophotometer, suggest the existence of
pigments absorbing ‘“‘extreme red” light in
the 720- to 800-mu region. In the blue-
green alga Anacystis, one pigment of this
type exists, which produces a relatively
strong absorption band at 750 mpu. In the
green alga Chlorella and the red alga Por-
phyridium, two considerably weaker ab-
sorption bands appear, at 730 to 740 mu
and 750 to 760 mu, which may be due to
one or two pigments. These pigments must
be responsible for the photoinhibition of
photosynthesis observed in these algae in
the same spectral region; as yet, no photo-
inhibition has been observed in A4nacystis.

Rabinowitch et al. (I) and Govind-
jee et al. (2, 3) have demonstrated the
occurrence of photoinhibition of both
photosynthesis and the Hill reaction by
extreme red light in various algae. This
caused us ‘to make a search for the
presence in algal cells of pigments ab-
sorbing in the extreme red region of
the spectrum. The green alga Chlorella
pyrenoidosa, the red alga Porphyridium
cruentum, and the blue-green alga Ana-
cystis nidulans were used. Chlorella and
Porphyridium were grown as previously
described (see 4); Anacystis is now be-
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