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cum and that of the nuclei of the other examined species are ex
tremely different from each other (Fig. 1); the two ciliated congener
ic species showed a MaDNA content higher than that of vertebrate 
erythrocyte celIs, of planarian regenerative blastemal celIs and, ac
cording to reports in literature (OLMO 1983), of the majority of ver
tebrate erythrocyte nuclei. The two Blepharisma species show differ
ent macronuclear DNA amounts, reaching in the smaller B. america
num a mean value of 69.02 pgs and in the larger B. japonicum a 
mean value of 287.84 pgs. These results agree with the rule that 
larger ciliates have higher macronuclear DNA content (TAYLOR and 
SHUTER 1981, SANTANGELO and BARONE 1987). The standard deviation 
indicates intraclonal heterogeneity in macronuclear DNA amount, 
which, alI the examined celIs being in Gl, cannot be ascribed to 
different phases of DNA synthesis; this heterogeneity could be 
presumably due to the irregular distribution of DNA content during 
the amitotic macronuclear division (BERGHER 1979, TAKAGY and 
KANAzAWA 1982). 

These findings align to the few quantitative data available for 
the genome size of ciliates and are comparable with those reported 
by K.RAUT et al. (K.RAUT et Al. 1982) for three species of hypotrichs, 
which evidentiate the macronuclear DNA richness of ciliates. 

DISCUSSION 

It is welI .known that in the macronucleus of ciliates, which pre
sides over nearly alI phenotypic expression, many of the genes, like 
that codifyng for rDNA, are highly amplified and that some others 
may be underrepresented (RA:IKOV 1982). On this nuclear structure, 
generalIy coinsidered as «rich in DNA», few measurements have been 
made. For these reasons it is interesting to quantify the total DNA 
content of these nuclei and compare it with that of celIs of other 
organisms. 

The macronuclei of ciliates are very large and they usualIy have 
a complex shape; it is difficult to measure and compare their volume 
with that of other nuclei, but the Feulgen reaction stains them heav
ily and so it is possible to make measurements with microdensito
metric tools and compare them with whose of other nuclei. The meas
ured macronuclear DNA amount resulted notably high in both the 
examined ciliated species, higher than that found in the examined 
metazoan celIs and higher than the majority of the measurements 
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reported in literature for Feulgen-stained erytrhocite nuclei of ver
tebrates. This result agrees with the few data available on macro
nuclear DNA content of hypotrichous ciliates (KRAUT et Al. 1982). 

The macronuclear DNA content of ciliates can change, within 
a certain interval, in response to food changes that induce cell volume 
changes (SANTANGELO 1986, SANTANGELO and BARONE 1987). The cells 
of B. japonicum examined are normal sized cells (fed on bacteria) 
but, in this species, giant cells have the highest macronuclear DNA 
amount; these cells, that feed on conspecifics, show a macronuclear 
DNA content about six-fold that of normal cells, as reported in previ
ous papers by SANTANGELO (1986) and SANTANGELO and BARONE (1987). 

All these findings are evidence to the large macronuclear DNA 
content of heterotrichous ciliates as well as B. americanum and B. 
japonicum; the large DNA quantities found could be connected with 
the polyploid, or rather, highly repetitive structure of the macro
nucleus of ciliates in which many isolated gene copies are selective
ly amplified with a process that is similar to gene amplification. 
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