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Abstract – This study investigated the karyotype of 
the blunt-headed burrowing frog (Glyphoglossus  
molossus)�using� ten�individuals� (ſve�males�and�ſve�
females)� collected� from� Chombueng� district,� 
Ratchaburi� province.� Chromosome� preparations� 
were�made� from�bone�marrow� cells,� and�mitotic� 
chromosomes�were� obtained� using� a� colchicine- 
hypotonic-ſxation-air�drying�technique.�Conventional� 
staining�was�performed�with�20%�Giemsaŏs�solution�
to assess 

The results revealed that the diploid 
chromosome� number� (2n)� for� the� blunt-headed� 
burrowing�frog�is�26,�with�the�fundamental�number�
(NF)�of�52�in�both�males�and�females.�The�karyotype�
consists� of� 6� large�metacentric� chromosomes,� 2� 
medium�metacentric,� 2�medium�submetacentric,� 12�
small� metacentric,� and� 4� small� submetacentric� 
chromosomes.�NOR�staining�revealed a pair of NOR 
loci�located�at�the�subtelomeric�

Notably, no  
distinguishable�sex�chromosomes�were�observed.�The�
karyotype� formula� for� the� species� is�2n� (26)�=�Lm

6+ 
Mm

2+Msm
2+ Sm

12+ Ssm
4.
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1. Introduction
Family�Microhylidae� consists� of� 10

subfamilies,�approximately�64�genera,�and
around 436 species. In Thailand, the Asian
painted frog (Kaloula pulchra) and Inornate
Froglet (Micryletta inornata)�are�the�most
common,�while� certain� species,� like� the

molossus),�are�also�consumed (Lauhachinda,
2009). The blunt-headed burrowing frog
is the sole living species in the Glyphoglossus
genus. It features a stout body, a very
short�face,�a�narrow,�blunt�mouth,�small
eyes, and a body that is typically brown
or� gray-black�with� a�white� belly;� some
individuals�may�also�have�yellow�spots
scattered across their body. All four feet
are�webbed�for�swimming,�and�there�is�a
ridge under the hind feet for digging. In
Thailand, this species is found exclusively
in areas north of Prachuap Khiri Khan
Province. Due to over-harvesting for
consumption� and�habitat� changes,� it� is

of Fisheries has been supporting efforts to
farm�it�as�an�economic�species (Siripiyasing
et al., 2018; Nonsrirach, 2019).

The Ratchaburi region lies at the
intersection of the Sundaic and Indochinese
sub-zoological�zones.�Species�inhabiting
this� transitional� zone� often� exhibit� low
population densities and are closely related
to� sibling� species� occupying� similar
ecological� niches.�Consequently,�while
this area harbors a rich diversity of species,
the� close�morphological� and� ecological
similarities�among�them�pose�challenges

Cytogenetics� involves� the� study�of
the� components�within�a� cellŏs� nucleus,
focusing�on�the�number,�shape,�and�size
of� chromosomes� to� better� understand
their distinct features and characteristics
(Chaiyasut,�1989).�Since�chromosomes�are
key� features� that�deſne�each�organism,
the study of cellular genetics plays a
crucial role in applying this knowledge to
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various� ſelds,� such� as� classiſcation,
breeding, genetic conservation, and
understanding evolutionary relationships.
There�are�several�methods�to�study�cellular
genetics, including directly preparing

preparation), culturing cells or tissues in
vitro,�photographing�chromosomes�under
a�microscope,�measuring� the� size� and
length�of�chromosomes,�and�conducting
karyotype analysis (Supaprom� et� al.,
1992).

Previous investigations into the

frog (G. molossus) have revealed studies
conducted in the northeastern regions,
including�Nakhon�Ratchasima,�Kalasin,
and Ubon Ratchathani prov inces
(Donsakul & Rangsiruji, 2005; Phapakdee
et� al.,� 2019;� Supaprom� et� al.,� 1992).
However,� these� studies� are� limited
compared�to�the�broader�distribution�of
G. molossus, with no reports found in
certain regions. Basic biological and
ecological data on the G. molossus remain
scarce in Thailand, including cellular
genetic research. Such data is crucial not
only� for� conservation�management�but
also for understanding the evolutionary
history of the species, conserving its
genetic resources, providing foundational
information� for� future� studies,� and
supporting�taxonomic�classiſcation.

This� study� aims� to� investigate� the
fundamental� cytogenetic� characteristics
of the blunt-headed burrowing frog (G.
molossus)�populations�from�Chom�Bueng
District, Ratchaburi Province, Thailand.
By� comparing� these�ſndings�with� data
from�northeastern�Thailand�populations,
the research seeks to identify the presence
of�sex�chromosome�heteromorphism�and
the� localization�of� nucleolus� organizer
regions (NORs) within the species. The

data�to�inform�future�genetic�conservation
strategies.
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2. Materials and methods  
2.1 Sampling collection

� Ten�male� and� female� of� the� blunt- 
headed burrowing frogs (G. molossus) 
were�collected�from�various�water�sources 

In�order�to�the�trials�minimize�pain�during�
the� slaughter�process,� the�animals�were�
immersed� in� ice-cold�water� to� induce�
anesthesia prior to euthanasia. This  
procedure was reviewed and approved 
by� the� Ethics� Committee� of�Muban� 
Chombueng�Rajabhat�University�and�the�
Institute�of�Animal�for�Scientiſc�Purposes�
Development�(IAD)�Committee�(Approval� 
No.�U1-04484-2559).�They�were�classiſed�
and� identiſed� by� comparing� their� 

in the study by Niyomwan�et�al.� (2019)�
before proceeding to the next phase of the 
analysis.

�

 
 

Figure 1. Characteristics�of�the�blunt-headed
burrowing frog (G. molossus).

2.2 Cytogenetic investigation

Chromosome� preparations� were
made�using�the�direct�method,�based�on
Sumner� (1990)� technique.�Frog� samples
were� injected�with� a� 0.02%� colchicine
solution� (1�ml/100�g�body�weight)� into
the�abdomen�and� left� for� 12�hours.�The
bone�marrow�from�the�arms�and�legs�was
surgically� extracted� and� then� ſnely
chopped in a hypotonic solution (0.075 M
KCl)� using� scissors.� The� chopped� cell
sediment�was� transferred� into� a� 15�ml
centrifuge tube containing the hypotonic
solution�and�left�for�30�minutes.�Afterward,
it� was� centrifuged� at� 2,500� rpm� for� 8
minutes,� and� the� supernatant� was 

discarded,�leaving�only�the�sediment.�The�
ſrst�ſxation�step�involved�slowly�adding�
a�ſxative�solution�(a�3:1�ratio�of�methanol�
and�concentrated�acetic�acid)�at�5°C�to�the�
tube,� mixing� the� sediment� with� the� 
ſxative.�The�volume�of�the�ſxative�was�
adjusted� to� 7�ml,� and� the�mixture�was�
centrifuged again, with the supernatant 
removed.�This�process�was�repeated�until�
a� cloudy�white� cell� precipitate� formed.�
The� remaining� ſxative�was� removed,�
leaving�about�3-4�ml,�and�the�precipitate�
was�mixed�thoroughly�with�the�remaining�
solution.�A�small�portion�(about�0.2�ml)�of�
the cell precipitate was dropped onto a 
clean, dry slide placed on a heating plate 
at� 80°C,�with� two�drops�per� slide.� The�
slide�was�left�to�dry,�stained�with�a�20%�
Giemsa�stain�solution�for�20�minutes�and�
NORs were detected using the silver 
staining technique described by Howell 
and Black (1980),�with�minor�modiſcations. 
Finally,� the� slide�was� examined� and� 
photographed�using�a� light�microscope�
with�a�1,000X�magniſcation.

2.3 Chromosomal analysis

� The� diploid� chromosome� number�
and� the� fundamental� number� (NF:� 

chromosomes�were�assigned�a�value�of�2,�
while� telocentric� chromosomes�were� 
assigned�a�value�of�1)�were�classiſed.�The�
karyotype� and� idiogram� preparation� 
followed�the�method�outlined�by�Chaiyasut� 
(1989).�Metaphase� chromosome� images�
were selected based on criteria such as 
well-distributed�chromosomes,�appropriate 
length,�complete�chromosome�count,�and�
clear visibility of shapes. The lengths of 
chromosomes� from�20� cells� (both�male�
and�female)�were�measured,�including�the�
short� arm� length� (Ls),� long�arm� length�
(Ll),�total�length�(LT),�centromeric�index�
(CI:�Ll/LT),�and�relative�length�(RL:�LT/
ȈLT),� to�determine� the� type�and�size�of�
the�chromosomes.�A�standard� idiogram�
was� then� constructed�using�a�computer�
program,�which�classiſed�the�chromosomes 
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according� to� their�shape�and�size�based
on�the�measured�lengths.

3. Results

The blunt-headed burrowing frog (G.
molossus)� from� Chom�Bueng�District,
Ratchaburi Province has a diploid
chromosome� number� of� 26� and� the
fundamental�number�of�52.�Chromosome
size�was�measured� through�metaphase
analysis,�with�the�short�arm�length�(Ls),
long� arm� length� (Ll),� total� chromosome
length�(LT),�centromeric�index�(CI),�and
relative�length�(RL)�being�recorded�(Table
1)�to�categorize� the�type�and�size�of� the
chromosomes.�This�data�was�then�used�to
construct a karyotype and standard
idiogram.�The�analysis�revealed�that�the
chromosomes� of G. molossus can be
grouped�into�three�size�categories:�large

  

 

  

 

 

chromosomes (> 4.180 µm  ) totaling 6 
chromosomes�(pairs�1-3);�medium-sized
chromosomes�(3.206�to�4.180 ), totaling 
totaling 4�chromosomes�(pairs �

chromosomes� ) totaling 
16 chromosomes�(pairs �6-13)� (Figures �
2� and �3). of the
molossus consists��of��6��large��metacentric�
chromosomes, 2� medium� metacentric�
chromosomes,�2
chromosomes,� 12� small�

4�

sites are located in the subtelo
short� a� sub�metacentric�

chromosome�(pair
differences were�observed�between�male�
and�female�frogs.�
formula� for� thespecies�is�2n�(26)�=�Lm

6+ 
Mm +Msm + Sm +S2 2 12 4

Figure 2. Metaphase�cells�and�karyotypes�of�both�male�(A)�and�female�(B)�of�the�blunt-headed
burrowing frogs (G. molossus,�2n=26)�were�analyzed�using��the�conventional�staining�method.
The boxes indicate the NORs, with a scale bar of 5 µm.

sm
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Figure 3.�Standard�idiogram�of�the�blunt-headed�burrowing�frog�(G. molossus,�2n=26)�using�the�
conventional staining technique.

Table 1.��Mean�length�of�short�chromosome�arm�(Ls),�long�chromosome�arm�(Ll),�length�
of�each�chromosome�pair�(LT)�in�micrometers,�centromeric�index�(CI),�relative�
length�(RL),�and�standard�deviation�(SD)�of�CI�and�RL�of�the�blunt-headed�
burrowing�frog�in�both�male�and�female�(G. molossus,�2n=26,�NF=52).

Pairs Ls Ll LT CI ± SD RL ± SD Size Type

1 3.170 3.243 6.413 0.155±0.011 Large Metacentric

2 2.119 2.504 4.623 0.112±0.007 Large Metacentric

3 1.900 2.358 4.257 0.103±0.006 Large Metacentric

4 1.578 2.386 3.964 0.096±0.005 Medium Submetacentric

5 1.440 2.158 3.598 0.088±0.007 Medium Metacentric

6 1.181 1.855 3.036 0.074±0.006 Small Submetacentric

7 1.125 1.492 2.617 0.064±0.005 Small Metacentric

8 1.117 1.360 2.477 0.060±0.002 Small Metacentric

9 1.076 1.253 2.330 0.056±0.003 Small Metacentric

10 1.021 1.111 2.133 0.052±0.002 Small Metacentric

11 0.920 1.045 1.965 0.047±0.005 Small Metacentric

12* 0.776 1.181 1.957 0.047±0.002 Small Submetacentric

13 0.858 1.090 1.948

0.500±0.042

0.543±0.037

0.554±0.026

0.602±0.010

0.599±0.020

0.610±0.029

0.568±0.046

0.547±0.029

0.537±0.029

0.517±0.040

0.526±0.076

0.602±0.028

0.557±0.057 0.047±0.003 Small Metacentric

 Note: Chromosomes�size�categories:�large�chromosomes (> 4.180 µm);�medium-sized�chromosomes�
(3.206�to 4.180 µm),�and�small�chromosomes�(<�3.206 µm)�and�*�=�NOR-bearing�chromosomes.
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4. Discussion
This study prepared chromosomes

from�actively�dividing�bone�marrow�cells
of G. molossus and arrested cell division at
the metaphase stage using a colchicine
solution. The chromosomes were then
stained with conventional Giemsa stain
to�examine�their�number,�size,�and�shape,
followed by karyotyping, a widely
recognized�method�known�for�providing
accurate and reliable results. The karyotype
analysis of G. molossus revealed a diploid
chromosome count of 2n = 26, which
aligns with previous studies conducted
in the northeastern regions of Nakhon

provinces (Supaprom�et�al.,�1992; Donsakul
& Rangsiruji , 2005; Supaprom &
Udomsirichakorn,�2005; Phapakdee�et�al.,
2019),�all�of�which�also�reported�2n�=�26
chromosomes�forG. molossus (Table 2) this
suggests that

et�al.�(2023) reported�a�diploid�chromosome
count�of�2n�=�26�for Polypedates leucomystax
and Fejervarya limnocharis from�Phetchabun

including�species�identiſcation,�taxonomic
relationships, and the evolutionary analysis
of G. molossus across different populations,
as well as in other anuran species.

The�chromosomes�of�the G. molossus
consist of three sizes: 6 large chromo-
somes,�4�medium�chromosomes,�and�16
small�chromosomes.�All�chromosomes�are
bi-armed, and the fundamental number
is 52 in both males and females. In
amphibian evolution, chromosome
number reduction often occurs through
the fusion of smaller chromosomes into
larger ones, primarily via centric or
tandem�fusions.�Initially,�small�chromo-
somes may fuse end-to-end (tandem
fusion),�forming�telocentric�chromosomes.
Subsequently, these telocentric chromo-
somes�can�undergo�centric�fusion,�resulting
in�biarmed�(metacentric�or�submetacentric)
chromosomes. This progressive fusion
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process�has� led� to� the�predominance�of
biarmed� chromosomes� over� telocentric

2018).
This�study�aims�to�determine�whether

sex�chromosome�heteromorphism�exists
within�the�species.�However,�no�morpho-
logical differences were observed between
the�sex�chromosomes.�In�most�amphibians,
sex� chromosomes� are� homomorphic
(undifferentiated) in both sexes and
exhibit frequent turnover. This contrasts
with� the�sex�chromosomes�of�mammals
and�birds,�where�they�are�heteromorphic
in�one�sex�and�remain�highly�conserved.
The�mechanisms�of�sex�determination�in
anuran�amphibians,�especially�concerning
the� turnover� of� sex-determining� genes
and�chromosomes,�are�outlined,�and�their
evolution is explored (Miura, 2018).

In�this�study,�we�identiſed�a�pair�of
Ag-NOR�sites�located�in�the�subtelomeric
region�of�the�short�arm�of�a�submetacentric
chromosome.� This� conserved� NOR
location aligns with the observations of
Schmid�et�al.�(1990), who reported that in
Anura species, NORs are typically situated
in�the�same�chromosomal�region�among
closely related species. However, there are
several exceptions, such as in dendrobatid
species of the genus Epipedobates (Aguiar
et al., 2002). Although no other species of
Glyphoglossus have been studied using
Ag–NOR labeling, it is probable that the

region in other species as well. The NOR
location is a conserved trait, supported by
the presence of NOR-bearing secondary
constrictions observed in all karyotypically

This� ſnding� aligns�with Schmid� et� al.
(1990), who asserted that in closely related
species, NORs are typically located in the
same�chromosomal�region.�In�the�case�of
Megaelosia (Rosa et al., 2003), although the
NOR�is�positioned�on�different�chromo-
some� pairs,� the� chromosomal� regions
appear� to� be� homeologous� across� the
three karyotypes described. This indicates
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that�the�NORŏs�position�may�have�shifted
due�to�a�series�of�structural�rearrangements
in�the�chromosomes (Aguiar et al., 2004).

However,�comparing�the�karyotypes
of G. molossus from�previous� studies,
differences were found in the types of
chromosomes,�but�the�basic�chromosome

number�remained�consistent�(2n=26).�All�
chromosomes� were� bi-armed� in� all� 
reports,�with�most�being�metacentric�or�
submetacentric�(Table�2).�These�ſndings�

are highly conserved. 

Table 2.��Comparative�of�karyotype�studies�of� the�blunt-headed�burrowing�frog�(G. 
molossus).

Species 2n NF Karyotype Refereces

Glyphoglossus molossus 26 52 18m�+8sm Donsakul & Rangsiruji (2005)

26 52 20m�+6m Phapakdee et al. (2019)

26 52 6�m+18sm
+2a

Supaprom�et�al.�(1992)

26 52 14m+12sm Supaprom� &� Udomsirichakorn
(2005)

26 52 20m+6sm Present study
Note:��m=metacentric,�sm=submetacentric�and�a=acrocentric�chromosome.

 

  

 

 

Previous research has indicated that
amphibians� exhibit� a� limited� range� of
karyotypic variation. Karyotype analysis
is�a�valuable�tool�for�studying�comparative
differences between genera and species,
and�it�plays�an�important�role�in�taxonomic
classiſcation (Stace, 2000). Variation in
karyotypes is often observed between
males�and�females,�as�well�as�in�somatic
cells� and� gametes, � particularly� in
populations� sampled� from� different
regions.

In the order Anura, the diploid
chromosome�number�in�Thai�amphibians
varies� between� 2n�=� 22� to� 28,�which� is
divided into two suborders: Mesobratachia
and Neobratachia. The suborder Meso-
bratachia� retains� a� relatively� primitive
karyotype,� characterized�by� a� chromo-
some�count�of�2n�=�24-26,�comprising�both
bi-armed�and�mono-armed�chromosomes.
In contrast, the suborder Neobratachia
exhibits�more�advanced�karyotypes,�with
a� chromosome� count� of� 2n� =� 22-28,
consisting� solely� of� bi-armed� chromo-
somes (Supanuam,�2018). No instances of

 

 

  

 
 

polyploid� chromosome� numbers�were
observed� in�any�Thai�amphibians,�most
species�possess�bi-armed�chromosomes,
which� are� categorized� as� symmetrical
karyotypes,�meaning� the� chromosomes
are�primarily�metacentric�and/or�subme-
tacentric. These species do not exhibit
bimodal� karyotypes,� which� would
involve�distinct� sets�of� large� and� small
chromosomes.�This�suggests�a�high�level
of� chromosomal� conservation�within
amphibians�of�the�order�Anura (Chaithi-
angtham�&�Patawang,�2020).

In Thailand, the evolution of
Microhylidae� chromosomes� has� been
characterized�by�10�distinct�karyotypes,
exhibiting�varying�diploid�numbers�of�2n
=�22,�24,�26,�and�28.�Correspondingly,�the
fundamental�numbers�differ�among�these
karyotypes,�encompassing�44,�48,�52,�and

includes�metacentric�and�submetacentric
types, with the potential presence of
subtelocentric�or�acrocentric�chromosomes.
These� karyotypes� are� characterized� by
symmetrical�arrangements�and�unimodal
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distribution�patterns.�The�family�exhibits
a� range� of� karyotypic� diversity,� from
moderately�to�highly�developed�structures,
characterized�by� relatively� low�diploid
chromosome�numbers.�Their�karyotypes
are�symmetrical�and�unimodal,�reƀecting
a�gradual�decrease� in� chromosome� size

differentiation (Supanuam,�2018).

5. Conclusion

on� the� number� of� chromosomes,�NOR
positions, and karyotype patterns of G.

base. This data lays the groundwork for
more�detailed�and�expansive� studies� in
the�future.�It�can�also�serve�as�a�model�or
reference� for� similar� research�on� other
amphibians�or�in�different�regions�of�the
country.

Thailand�is�home�to�a�rich�diversity
of�amphibians;�however,�studies�focused
on�these�species,�particularly�in�the�ſeld
of� cellular� genetics,� remain� limited� in
comparison� to� the� number� of� species
identiſed.�This� research� adds�valuable
biological data to the existing body of
knowledge� on� amphibians.� Cellular

markers,�is�increasingly�being�utilized�to
explore the evolutionary relationships of
amphibians� and� is� important� for� cell
taxonomy (Donsakul & Rangsiruji, 2005).
Moreover, the stability of karyotypes in

the necessity for urgent conservation
measures.�Genetic�information�is�pivotal
for� breeding� programs,� aiding� in� the
enhancement� of� amphibian� population
quality and resilience.
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