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SOME CYTOGENETICAL ASPECIS OF GENUS TRICHURIS (NEMATODA)®
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Natranal Institute of Qceanograpby, Dona Paula 403 004, Goa

ABSTRACT

Raryological seudies have been made during mitosis and’ melosis on  three species of

£EenUs T:rfa{)::r:'j. viz,, T, orss, T. globunlosa and T, trichura. They show a diplord sumber of
6 G and 7 fand hap_lmd number of 3, 3, and 4 chromosomes respedtively, The sex-mechanism
is of the XY-type in the former two species and XO-type in the last species.

In T, ovis and T. glotulosa in addizion to the n
, : ormal chromosomal set of the diploi
complement there have been observed 2 small superfumeraty chromosomes. These chmmnsimi

divide equautonally during mitosis and * : el :
h post redutionally during meiosis. Thej ;
mode of origin has bees suggested and discussed. ! : £ role and possible

INTRODUCTION Sﬂlpﬁﬁmﬂs reveals the presence of a small arm of the

N Super family Trichuroidea (Nematoda) chromo- f»;fﬂiiﬂtn: chtomosome. In T. ovis and 1. globulosa,
some number has been earlier reported 1n.3 species | IE ?-mmﬂsﬂ{nﬂ _an:ange t‘hemselves on the metaphase
(Walton, 1923 and Sharma ef al., 1968). During the ;ratca;: T]r;dmi]f%h}iﬂn (Figs. ] m*ld‘ 7, Ph, A‘ and D).
present  investigations Irichuris trichiura, Trichuris ‘Meiﬂfis%l istr:ci Cﬂ_ fﬂm?ﬂn?fs dfwfie ec{uatlonal}y.
oty and Trichuris globrnivosa have been studied for a The chromosorme u;zona and meiosis 11 'IS equarional,
comparative mitotic and meioti¢ behaviour of the fiolotene khfﬂﬁm; f *ﬂw' an kacra;centnc nature, At
chromosomes in the genus Trichuris. Trichurys tri- ohae bivalencs ¢ f?;m;uon rakes Pﬁff'and the meta-
chisra is an addition ro the existing karyological data :EDérate 1t ﬁve% me t_'“’ﬂ pairs 'r.::f sistet-chromatids
on this syper-family, A y @ rermu}:ali chiasma (Figs, :.2, 8 and 17).
o .mfﬁtﬂphﬂﬁe I agatn, usually the sister-chromatids
MATERIAL AND TECHNIQUES in a chromosome are visible (Figs. 3, 9 and 10). In
The specimens of Trichuris trichiura, Trichurts T. trichiura, the two sister-chromatids of the longest
ovis and Trichuris globulosa were prorured from the pair show a longitudinal split in their longer arms
intestine of monkey, goat and sheep respectively. The alone. This chromosome then reveals, 4 half-chroma-
specimens were collected and dissected s Ringer's tids held rogether at the point of the centromere and
solution (NaCl = 0:65 g, KCl = 0-025 g, CaCl, = the short arm of the acrocentric chromosome continu-
0-03 g and H,0 = 100 ml). The male gonads were ing further as such (Figs. 18 and 19). At metaphase
fixed 1in acetﬂic alcohol (1 :3) and stained with I, in T. ovisr and T. globulosa, sister-chkomatids of
Gomorti’s haematoxylin. Permanent slides were pre- ©€ of the chromosomes show precocious movement
pared by the quick freeze method (Melander and (Figs. 9 and 10).

Wingstrand, 1953). Figures were drawn with the ‘Anaphase IT-is equational for all the chromosomes in
help of a camera lucida. all ‘the three species (Figs. 4, 5, 11, 12, 20 and 21,
Ph. C).
OBSERVATIONS (b)) Chromdsome number:
(a) Behaviour of mitotic and meiotic chromosomes $u The chromosome number in  Trichurss trichiura,
the genus Trichuris : Trichreis ovis and Trichuric globulosa is  piven in

During mitosis and meiosis in Tricharis richiura, Table I.
T. ovis and T. globulosa, the chromosomes go through (<) Sex-mectanism ;

the usual stages of interphase, prophase, metaphase, In Trichmis trizhiura, the sex-mechanism is of the
anaphase and telophase. In mrtosis, studied from the XO-XX type. the sex-chremosome 15 small rod-
spermatogonial divisions, the chromosomes are acro-  chaped. Ia the remaining two species, i.e., Trichuet,
centric. They are small in size varying becweea *31- o145 and Trichuris globulosa, however, it is of the
1-81 u and are sod-shaped. The largest pair 10 NXY-XX type and rhe sex-bivalent cannotr be distin-
T. srichinra is the longest of all the other chromo-  gyished.

somes amongst these 3 species (Fig. 16). This pair (d) Suprenrmerary chromosomes (Figs. 1 to 16 and

Table II} :
* This work was carried out at Deparemene of In T. ovis and T. globulosa,

' ; : 1 ddition to the
Zoology, Punjab Unuversity, Chandigarh and compri- 1N AGGI0"N 1
ses a part of the approved Ph.D. thesis, normal complement of ¢ chromosomes (2n), 2 small
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Fics. 1-21. Figs. 1-6. Trichuris ovis. Fig. 1. Spermatogonial metaphase showing 2 superaumerary thromo-
somes (arsow). Fig. 2. Metaphase | showing an early disjunction in one of the bivalents and 2 supernu-
merary chromosomes (arrow). Fig. 3. Metaphase 11 with 2 supernumerary chromosomes (arrow). Fig: 4.
Late anaphase lI, supernumerary chromosomes showing a reducuonal division (arrow). Fig. 5. Late anaphase
I, showing 2 supernumerary chromosomes at the same pole (artow). Fig. 6. Spermatid with 1 supernumerary
chromosomes (artown). F gs. 7=15. Trichuris globulosa. ¥ig. 7. Spermatogonial mctaphase showingy 2 supcr-
rumerary chromosomes (arrow). Fiz, 8. Metaphase I showing 2 supernumerary chromosomes (arrow).
Figs. 9 and 10. Metaphase II showing an early scparation of sister chromatids of a chromosome and 2 super-
numerary chromosomes respectively (acrow). Fig. 11. Late anaphase 1[I showing reductional division of
supcpnumeraty chromosomes. Fig. 12. Late anaphsse Il showing randem  division of  suprenumeracy
chromosomes (arrow). Figs. 13-15, Spermatids showing 2 supemnumerary chrommosomes, I[-supefnumerary
chrofosome and no supernumerady chromosome (arrows). Figs. 16=21, Trichuris srichura Fig. 16.
Spermatogonial metaphase. Fig. 17, Metaphase I, Pigs.18 and 19. Metaphase 1T showing 4 and 3 chromosomes

respectively. Figs. 20 and 21, Anaphase II with 3 and 4 chromosomes  respectively,

supernumerary chromosomes have also been encoun-
tered in some cells of certain individuals. There,
number 2 is quite constant in T, owis but in T. giv-
bulosa there is a slight variation so that plates with
a single or without any supernumerary chromosome
have also been observed (see Table 1), These chromo-
somes divide equationally at mciosis 1 bue meioss 1l
is invariably reductivnal (Figs. 4 and 11, Ph. B asd
Cj. In a few cells, they show ramlom disttibution at
anaphase 11 (Figs. 5 and 12).

Curr, Sci—14

DISCUSSION
Chromosome number sn Trichuroidea

Taxonomically, Trichuroidew has been hnown by 3

farmalies namely,  Thidhosomoididae, Trichuridae
Trichincllidee  bute

studied  Karyologically,

and
only the former ewo have been

Trichosomuvides cravduanda, the only feprescacative
of  Techowunoididae  known  both  eytodogically  and

taxonotnicully, has a baploid number  of 4 <hromo-
vomes (Walron, 19233y,
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PH. A-D. A, two gonial metaphas€ cells of
T. ovis. B, Anaphase 1 (T. owis), arrows show pos:-
tion of the 2 supernumeraries at one pole. C, Anaphasz
M (T. ovisr), showing reduction divisionr of the
supernumeraries  (arrows)., D, Gonial metaphas®
(T, glotulosa) arrows show position of the rwo
supersumeraries one can be seen quite clearly.
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In family Trichurides, studied presently, all the 3
species belong to the same genus Trschuris. Trichiur:s
trichiura has a haploid number of 4 chromosomes
and the other two namely T. owis and T. globalosa
has haploid number 3  of the normal complements
plus 2 supernumerary chromosomes. Four is suggested
to be the basic number in this super family and pre-
sence  of  superaumerary chromosomes is a step
towards evolution. It is discussed separately below.

Supernumerary chromosomes in the genns Trichuris

Amongst animals, the superpumerary chromosomes
have so far been reported in two species of Tarbelleria
(Melander, 1950) and in quite a namber of insect
orders (Wilson, 1907; Stevens, 1908 and 1912; Makino
et al.,, 1938; White, 1949, 1951 and 1954; Ray
Chaudhusi and Manna, 1952 and Prasad, 1958).
These elements ~ are gencrally characterised by their
smaller size and heterochromatic nature (White, 1954).

The supemumefa.rf chromosomes  reported  in
T. oves and T. globulosa are extremely small in size
and show a differential staining behaviour. They have
been encountered in the gonial metaphase cells also but
their presence is more conspicucus in the meiotic meta-
phase and anaphase stages when they reveal positive
heteropycnosity. Tj]e? are usvally 2 in number during
gonial and metephase 1 stages. They show more
constancy in number and meio’ic behaviour in T. ovis
than in ~T. globwdoia. Tt secems that in the former
species these supernumerary chromosomes have stabi-
lised themselves whereas in the latter species they ar~
stil! under the eveoluticnary flux.

The possible origin of these supernumerarnies in
the genus Trzchuris seems to be from the sex-chromo-
somes. As mentioned earlier, the diplotid number ot
chromosomes in one of the speaes of this genus
(T. prichiura) is 7. Simlar i1s the diploid number
of Tridbosomotdes esasstcanda (Walton, 1923), a
numbetr of the closely allied famiby. By comparing the
karyotypes of all these species, what is missing 1n
T. ovis and T. globzlota (normal 2n — 6) is the
smallest X-chromosome. It scerns that by some sort
of chromosomal rearrangement between the sex-chro-
mosome and the autosomes, these supernumeraries
have oricinated. White (1954) hzas suggested a stmi-
lar mode of origin of the sipernumeraries in general.

The regularity of meiotic behaviour in T. owis and
T. globulosa at least enmsures one thing that these
supernumeraries are not delet€rions or  parasitic in
their nature (Ostergren, 1945 and 1947). They may
be, on the other hand, playing significant roles in the
genetic systems of these animals.
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wne =2,
TaBLE T
Chironipsome nwmber and sex-mzchanism in the species investigated
Species 2n Metaphase I Metaphzse 11T Sex-mechenism
1. Trichuris trichiura 7 4 4, 3 XO - XX
2. Trichuris avis 6 -+ 2* 34 2* 34+2% 34 2% XY — XX
3, Trichuris globnlosa 64 2% 3 2% 3 42% 34 2¢ XY — XX
* S.aparnumerary chromoscemies,
TasLe 11

Percentage of cells showing the number and behaviour of chromosomes at the various stages of meiosis

e p— = v

ataphase 1 Metzphase 11 Angzphzse I1
Species : — e —_—— Spermatids
i* 2% i* ph Reduction Randem
division  division
Trichuris ovis 5074 507, LA 308 Mezja. ity with 1*
Trichuris globulosa 157 307/ 127 287, 707, 3 M:jority with 1*

wikl

* Namber of sipernumerary chrcmoscmes.
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PHOTOGRAPHS OF TYPE SPECIMENS OF INDIAN PLANTS

The Botanical Survey of India has started procuring
photographs  of type/avthentic  specimens of ladian
Plants held in the ‘Red Covers' in the Herbarium of
Royal Botanic Gardens, Kew, UK.

In order to make prints of these photogtaphs avail
Ble 1o bonafide workers in plunt taxonomy, afrange-

Curr. Sct.—5

menty have boen made o mahe pnnts in the size
16°% e X 215 cm (017 2 81") available at a cost
of Rs. 10/- only for each pont. Requets for photo-
zraphs pucpose  may I
Ducaor, Botanical Saevey ot Tadiy,
Gardea, Howish=T71104,

seine o the
P.O, Bﬂf.luia.‘“

indicatiny



