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DESCRIPTION OF A NEW GENUS AND SPECIES
OF HYNOBIIDAE OF CHINA

Fei Liang
(Chengdu Imstitute of Biolegy, Academia Sinica)

Qu Wenyuan Wu Shuhui

(Department of Biology, Xinxieng Normal College, Henan)

Herpetological surveys were made from 1959 to 1981 in the Dabie, Tong-
bai, Funiu, and Taihang Mountains in Henan Province, and a new genus
and species was discovered,

Pachyhynobius gen, nov, (Figs, 3, 4

Diagnosis, This genus is characterized by, 1) the anterior part of the
skull narrower than the posterior, with the distance between the posterior tips
of the maxillae much shorter than between the outer borders of the quadrates;
2) maxilla connected with pterygoid, 3) the inner side of the squamosum

]

much protruded; 4 ) vomerine teeth series “y;"-shaped, 5) premaxillary
fontanelle absent; 6) lachrymal bone entering the orbil but not exiernal nares,
7) body rather stout, tail shorter than head-body, and limbs rather short
and weak; 8) labial folds present; 9) fingers 4 and toes 5,

Type species, Pachkyhynobius shengchengensis sp. nov, Pachyhynobius
shangchengensis sp, nov,

Holotype, No, 00227, adult male, Huangbaishan, Shangcheng County,
Henan, aititude 780m, collected on May 13, 1981 by Qu Wenyuan,

Allotype, No. 00223, adult female, collected with the holotype.

Paratypes, 77", 9% §, and 13 larvae, collected in August, 1959 and
May 1981 from Shangcheng, altitude 380—780m.

Type specimens are kept in the Department of Biology, Xinxiang Normal

College, Henan,

Key words, Amphibia, Caudata Hyncbiidae Pachvhynobius gen, nov

Pachyhkynobins shangchengensis, sp. nov, Henan Province
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On the nucleoli of the dinoflagellate Prorocentrum

Li Jingyan

(Kunming Institute of Zoology, Academia Sinica)

Abstract

To date no nucleolus had been observed in Prorocentrum under the light
microscope, The author failed {o show the nuclecli of P. micans and
P. cassubica with eosin in 70% alc or with methyl green-pyronin., But when
these dinoflagellates were treated with an Ag-1 technique which had been
improved for demonstrating NORs in unicellular organisms, aucleoli were
ctained dark brown or black, while all other parts showed no colour. When
the materials were stained well, only the central part of the nucleolus was
stained. Under the electron microscope, it was observed that all the silver
grains were concentrated in the pars fibrosa of the nucleolus, P. cassubica
had only one small oblate nucleolus attached to the nuclear envelope, with
NOR ucually in the shape of the letters O or C. P. micans had 17 nucleoli
of various sizes and chapes with NORs in various complicated forms. The
aumber of nucleoli bore a certain relationship to the living state of the dino-
flagellate, One day after fresh medium was added, cells with 3 nucleoli were most
common, and 28.5% of the individuals had 4—6 nucleoli. Cells having only
one nucleolus sccounted for 8.6%. 3 days after, cells with 2 nucleoli became
dominent, and thote with 4—6 decreased to 18.4%. After a month, cells with
1 nucleolus became most abundant, cells having 4 nucleoli decreazed to 2.4%,

and no cells had 5 or 6 nucleoli,

Key words: Nucleolus dinoflagellate silver—staining culture

Introduction

1t has hcen reporled that no nucleolus occurs in ceveral dinofiagellates,

ecpecially in species belonging to Prorocenirum and Exuviella (Dodge, 1966).
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This is surprising. Although nucleoli were observed afterwards in Prorocent-
rum micans under electron microscope (Zingmack, 1970), it remains diffi-
cult to get a complete picture of nucleoli for study by ultrathin sections, To
investipate the variation in nucleolus pumber, the present author improved the
Ag—1 procedure for demonstrating nucleolar organizer regions(NORs) in unicel-
lular organisms under both light and electron microscopes (Li Jing-yan,

1981). In the present work, the author wused this improved technique to
demonstrate nucleoli in Prorocentrum micans and in P. cassubica. Por the
first time, the morphology of these nucleoli could thus be studied under
microscope and their numbers counted, Prorocettrum micans is an organism
which may cause red tides, The investigation of their nucleoli may be of help

to predict these,

Materials and methods

Prorocentrum micans (LB1136) obtained from the Culture Centre of
Algae and Protozoa (Cambridge, England) and P, cassubica (LB1596) ob-
tained from The Culture Collection of Algae at the University of Texas were
grown in AE; medium at 20°C.

Absolute alcobol, 10% formalin, Carnoy's fluid (3:1), and 29 gluta-
raldehyde (phosphate buffer, pH 7.4) were used as fixatives, Part of the
fixed material, after washing, was used for preparing smears, Three staining
methods were used: 1, 0,5% eosin in 70% alcohol, 2. Unna's methyl green
—-pyronin, 3, the improved Ag—1 technique (L.i Jing-yan, 1981).

Al] the steps in the improved Ag-1 technique were carried out in centri-
fuge tubes, Material fixed with alcohol, formalin, or glutaraldehyde should
be treated with Carmoy's fluid (3:1) for 5 lo 10 min, For microscopic
observation, after thorough washing with redistilled water, materials were stained
with freshly prepared 50% AgNO, containing 1% acetic acid, at 37°C for §
h. For electron microscope observation, staining for 2 or 3 hours proved suffi-
cient. The silver stained materials were washed thoroughly with redistilled
water and were then smeared or embedded in Epon 812

Because of the high specificity of this improved Ag—1 procedure, only
nucleoli were stained, and all other cell components, including the condensed
dinoflagellate chromosomes, had no colour at all. So, the contour of nuclei
could not be distinguished, Several smears were counterstained with methyl
green lo thow chromosomes and the edge of nuclei, Part of the fixed mate-
rial, after washing, was immersed into 0.2% boric acid solution for a few mi-

nutes before silver staining, ‘This boric acid treatment would make the condensed



4% Li Jisgyan: On the nucleoli of the dinoflageilate Proracentrum 497

chkromosomes pale yellow after silver staining, while the nucleoli were still
stained dark,
The materials embedded in Epon 812 were ultrathin-sectioned and stained

with uranium acetate and lead citrate.

Observations and discussion

In common histological preparations, cytoplasm and nucleoli in various cells
and tissues are always stained rose-pink by eosin alcoholic solution. But when
P, micans and P, cassubice were stained with eosin solution for a long time,
there were no nucleolus-like structures demonstrated in nuclei, while cytoplasm
was stained rose-pink clearly. The condensed dinoflgellate chromosomes were
not stained either,

It could be inferred that the RNA-rich nucleoli would be stained bright
red while chromosomes blue-green in the preparations stained with methyl
green-pyronic. But this was inconsistent with the cases of P. micens and P,
cassubica, The fact was that the cytoplasm was stained red and chromosomes
blug-green, while there were no structures stained bright red in the nuclei
of Prorocentrum. When the preparations were carefully examined under oil-
immersion, sometimes a few small areas stained pale red or pale purple were
seen in the nuclei, It was likely that these areas were nucleoli but they were
too pale and indistinct to be distinguished from the [pale red nucieoplasm
around the chromosomes, and only on very few occasions could they be iden-
tified as nucleoli. So, it was impossible to investigate the morphology of these
dinoflagellates’ nucleoli and count their nuinbers with this staining method,

When dinoflagellates were treated with the improved Ap~]1 procedure,
the nucleoli of both Prorocentrum species were stained very distinctly, They
were dark brown or deep black, while all the other components in the cell
showed no colour at all,

If the cells were not over-stained and the preparations carefuily examined,
it could be seen that only the central part of the nucleclus was stained aad
the peripheral region remained colourless (when the cells were over-stained the
whole nucleolus was stained) .

Under the eletron microscope {the eells were stained for only 2 or 3 L),
it was observed that all the siver grains were concentrated in the central pars
fibrosa, and there were no silver grains in the peripheral pars granulosa nor in
the condensed chromatin cords within the dinoflagellate aucleolus,

[t is known that the silver staining demonstraticg NORs may possess very

high specificity and there is only one species of protein shown by this silver
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staining, This is an acidic protein participating in the transcription activity
on pre~-rRNA genes (Hubell ¢t of., 1979). So, the active NOR in dinoflagel-
late nucleolus is just the pars fibrosa.

The nucleus of P, cassubica possesses only one small nucleolus which is
oblate and attached to the nuclear envelope, In rare occasions, the nutleolus
was located within a nuclear bud extruding into the cytoplasm. This would
give the {alse impression that the nucleolus had departed from the nucleus, It
was observed that the NOR in the nucleolus of P. cassubica was usually
ringlike or C-shaped,

The morphology of the nucleoli of P. micans is greatly different from
that of P, cessubica. Its number of nucleoli in the nucleus is variable, In
different individuals, and even in the same nucleus, these nucleoli may vary in
size and shape, This is in striking contrast with the nucleolus in P. cassubica,
Yery big nucleoli could be found be found only in nuclei which had one or
two wucleoli, The total voume of the npucleoli in one nucleus is not a coastant,
but varies strongly.

The NORs of P, micans take various shapes, They usually look like
complicated wound cords, but sometimes they form hollow spheres with thick
walls. Occasionally they even appear as long spiral lines in rod-like aucleoli,

Most of the individuals possess 1 to 8 nucleoli, and in very rare cases
there are 7, It seems that there is a certain relationship between the number
of nucleoli in a nucleus and the physiological state of the dinoflagellate, Oqe
day after fresh culture medium was added to the old medium (with about equa!
volumes}, the individuals having 3 nucleoli were the most common {33.3% of
all individuals); 28,5% of the individuals had 4 to € nucleoli; the individuals
with only one nucleolus were at 8,6% . Three days after fresh medium was
added, individuals with 2-nucleoli became most numerous {38.8%), cells with
4 to § nucleoli decreased to 18.49%,and individuals possessing only 1 nucleolus
increased to 13,9%. One month after, the elongate nuclei became spherical,

the individuals possessing 1 nucleolus were the most common (36.6%), the

Tabla 1 The variation of nucleolus number in nucleus of Prorocenirum
micans With the ageing of culture medium,

Todividuals with  different  number  of  pueleoli
Days after adding fresh mediem —
1 F 3 4 b—§
1 day 8.8% 28.6%%  33.3%  21.4% 7.1%
3 days 13.8% 33.8% 28.0% 14.5% 3.0%

30duys 36.6% 31.5%  20.5% Z.4% 'y
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cells with 4 nucleoli were only at 2,4%, and there were no individuals with
5 or 6 nucleoli (Table, 1).

There are two hypotheses to explain why the number of the nucleoli
decreases with increasing age of the culture medium, One is that two or more
nucleoli fuse into a larger one, But this seems to be inconsistent with the
facts, for the individuals living in the aged culture medium usually possess
small nucleoli only, and sometimes very small cnes, Another explanation is
that the decrease is caused by a reduction in protein synthesis within the cells
when the conditions become worse, When the biosynthesis of protein decreases,
ihe requirement for the newly formed ribosomal subunits decreases too, As a
result more and more nucleolar organizers become inactive and take no part
in the construction of the nucleolus,

P. micans is one of the dinoflagellates which may cause red tides, The
nucleoli number in these dinoflagellates' nuclei may reflect, at least to a cer-
tain cxtent, their condition, Perhaps examining the nucleoli of these dinoflagel-

lates in the sea might contribute to forecasting red tides,
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