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Polymorphism in the Rotifer Asplanchna sieboldi: Some Chemical Constituents of the Saccate and

Campanulate Females

J. R. LitroN, J®r., and J. J. GILBERT?

Department of Biological Sciences, Dartmouth College, Hanover (New Hampshive 03755, USA), 26 April 1976.

Summary. No detectable differences in total protein, DNA, RNA and glycogen content were found between the mor-
phologically and physiologically distinct saccate and campanulate morphotypes in one clone of the rotifer Asplanchna

siebolds.

The large, predatory, ovoviviparous rotifer A splanchna
steboldi can exhibit a pronounced non-genetic poly-
morphism in female body size and shape. The polymor-
phism is controlled jointly by dietary tocopherol (vitamin
E) and prey-type; these factors also determine the mode
of reproduction of the population2-4, Females may exist
in any of three relatively distinct, basic morphotypes:
saccates, cruciforms, and campanulates (see GILBERT?
for details). Saccates are the smallest, adults ranging from
550 to 750 um in length, while campanulates may be up to
1250 pm in length; newborn and gravid adult campanu-
late females have 4.37 and 2.98 times as much dry weight
biomass as newborn and gravid adult saccate females,
respectively 5. GILBERT ¢ has summarized some anatomical
features of these two morphotypes and has compared
saccates and campanulates with respect to dry weight
biomass, growth, longevity, fecundity, development
time, rate of reproduction and mean generation time.
WURrRDAK and GILBERT? examined the morphology of the
saccate, cruciform and campanulate morphs with light
and electron microscopy. Further comparisons of the sac-
cate and campanulate morphotypes are of considerable
interest, for while the two morphotypes are comparable in
their mode of reproduction (diploid female parthenoge-
nesis) and ultrastructure they present two extremely
different morphological expressions of the same species’
genotype. Additional information on differences in the
two morphotypes may allow further evaluation of the
functions and mechanisms responsible for the differen-
tiation of the two morphotypes.

In the present study the saccate and campanulate
morphotypes are compared with respect to in toto con-
centrations of protein, DNA, RNA and glycogen ; measure-
ment of static concentrations of these constituents might
indicate whether there are morphotypic differences in
protein composition, total DNA per individual and ploidy
level, static RNA concentration, and energy storage,
respectively.

Matevials and methods. Procedures for the culture of the
saccate and campanulate morphotypes of Asplanchna
sieboldi, clone 12C1, are described elsewhere®. The sac-

cates and campanulates in this experiment were main-
tained exclusively on Pavamecium aurelia and Asplanchna
brightwelli, respectively. Rotifers of all age classes from
mass cultures were collected in rotifer medium and washed
twice in glass distilled water. Homogenization and dry
weight determination procedures are described by LirToN
and GiLBERT®. Homogenates were fractionated by the
method of ScEMIDT and THANNHAUSER® as reviewed in
Munro and Freck?!?. 3 separate aliquots of the homog-
enates were analyzed with the following analytical
methods being substituted for the final determinations of
each compound or class of compounds. The above homog-
enization and analysis procedure was replicated 3 times.

Protein was measured by the HaARTREE ! modification
of the L.owRry et al.’? method. Bovine albumin standard
(Sigma Chemical Co., St. Louis, Missouri, USA) was used
for calibration. DN A was measured using the fluorometric
procedure of Kissane and RosBins®®. Type I calf thymus
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Summary of biochemical determinations in the saccate and campanulate morphotypes of Asplanchna sieboldi, clone 12C1

Morphotype Replicate mean (# = 3) Concentration {(mg/g dry weight rotifer)
Protein. DNA RNA Glycogen
Saccate a) 560.0 9.3 23.0 8.4
b) 560.0 9.4 27.0 8.7
c) 563.0 9.3 24.0 8.6
mean + SE 561.0 4+ 0.9 9.3 - 0.2 24.7 + 0.8 8.6 4 0.2
Campanulate a) 563.0 9.3 26.0 8.8
b) 562.0 9.0 25.0 8.8
c) 557.0 9.2 29.0 8.6
mean + SE 560.7 4+ 1.1 9.2 4 0.2 26,7 4 0.8 8.7+ 0.2
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DNA (Sigma) served as a standard. Determination of
RNA was made with the orcinol method of SCHNEIDER 4.
Type IV calf liver RNA (Sigma) was used for calibration.
Glycogen was enzymatically hydrolyzed directly in the
homogenate by treatment with amyloglucosidase without
any preliminary extraction or purification procedure?ls.
The glucose thus released was then determined by the
enzymatic-colorimetric glucose oxidase procedure using a
Sigma kit18, Standards were prepared from pure Type I
rabbit liver glycogen (Sigma) as outlined in KoEHRIG and
ALLRED Y. A single-classification analysis of variance??
was performed to determine the significance of the results.

Results and discussion. The results of the determinations,
expressed as mg/g dry weight rotifer, are shown in the
Table. The analysis of variance showed that there were
no significant differences, at the p 0.05 confidence level,
in any of the measured biochemical parameters between
the saccate and campanulate morphotypes.

Using mean values for dry weights of gravid adult sac-
cate and campanulate morphs from GILBERT?, an estimate
of the chemical constituents per rotifer can be calculated
for the 2 morphs. The saccate values in ug per organism
are: protein (1.20), DNA (0.019), RNA (0.053) and gly-
cogen {0.055). The much larger campanulate morph show-
ed an approximately 3-fold increase in constituents per
individual: protein (3.57), DNA (0.058), RNA (0.170) and
glycogen (0.055). These extrapolations are valid only if
chemical constituent concentration does not change
appreciably with age.

While campanulates do not show an increased whole
body concentration of DNA (or other constituents mea-
sured) compared to saccates, the estimated increase of
DNA by 3 times on a per individual rotifer basis is worthy
of further investigation and comment. WurpAK and GIL-
BERT? have shown that the gastric and yolk gland nuclei
in the campanulate morph are larger (approximately 259,
increase in nuclear dimension) and more numerous (yolk
gland nuclei 89, more; gastric gland 279, more) than in
the saccate morph. An increase in nuclear size and number
also may occur in other campanulate organs and tissues
but probably would not account for the 3-fold estimated
increase in DNA content of the campanulate morph. Thus
therc may well be more DNA per nucleus in the campan-
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ulate morph. A scanning microspectrophotometric analy-
sis of the relative DNA contents of nuclei in saccate and
campanulate morphs is in progress.

While no gross chemical differences between the sac-
cate and campanulate morphs were observed in this study
of rotifers of all age classes, we cannot exclude different
rates of synthesis and turnover of these compounds in the
2 morphotypes or changes in concentration with age.
Meapow and BarRrows!®, for example, showed increases
in fat, ash and protein with age in a bdelloid rotifer while
RNA content remained constant.

The chemical constituent measurements may be of
direct value, in future ecological investigations of A.
steboldi, since standing stock biomass estimates can be
converted to individual constituents. Also, these mea-
surements will permit the normalization of rotifer extracts
with regard to protein, DNA, RNA and glycogen concen-
tration.

The data obtained correspond well with published
accounts of chemical measurements in rotifers. Our pro-
tein values for Asplanchna (56.10% and 56.07% of the
dry weight) are close to those of Pourrior*® (579, of the
dry weight) for a mixed assemblage of rotifer species, but
they are higher than those of ErMan?® (41.29 of the dry
weight) for Brachionus calyciflorus. MEADOwW and BAR-
rows ! working with the bdelloid rotifer Philodina acuti-
cornis odiosa Milne, reported a protein value range of
43-549, of the dry weight. Their range of 1.7-5.6%, of the
dry weight for RNA includes our mean values of 2.47%
and 2.679, of the dry weight. No reference values for DNA
or glycogen in rotifers seem to be available.
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Correlation of Blood and Brain Amino Acids in Hypoglycemic and Normoglycemic Rats
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Pediatvics, Cornell University Medical College, New York (N. Y. 10021, USA), 27 April 1976.

Summary. Utilization of gluconeogenic amino acids as a source of energy by brain can occur in starved newborn rats.
This capacity is lost later in life as evidenced by changing ratios in blood and brain concentrations between fed and

fasted animals.

Brain is considered to be one of the organs or tissues
with mandatory requirements for glucose, similarly to
blood corpuscles and muscle®. Only under pathological
conditions, or early in life, alternative sources of energy
have been demonstrated to be utilized directly by brain,
namely, ‘ketone bodies’ or gluconeogenic amino acids.
This has been shown to occur during starvation?, in the
neonatal period% %, or during in vitro experiments when
the supply of glucose to the brain is totally excludeds$.

This communication illustrates the correlation between
circulating levels of glucose and several gluconeogenic
amino acids and their respective concentrations in brain
during the nutritional stress induced by prolonged food

deprivation in experimental animals at various stages
of development.

11 thank SusaN A. Moax for technical assistance.

2 R. Bavhzs, in Handbook of Neurochemistry (Ed. A. LAjTHA;
Plenum Press, New York 1970), vol. 3, p. 1.

3 0. E. OwenN, A. P. Morcan, H. G. Kamp, J. M. SuLLivan, M. G.
Herrera and G. ¥. Canirr Jr., J. clin. Invest. 46, 1589 (1967).

4 7. Dranora, P. Hanx, J. Mourek and M. Trojanova, Physio-
logia bohemoslov. 74, 134 (1965).

5 D. C. DEvivo, M. P. LeckiE and H. C. Acrawar, J. Neurochem.
25, 161 (1975).

6 B. Mugnerj1, J. Turinsky and H. A. SLoviTer, J. Neurochem.
78, 1783 (1971).



