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General Principles of Systematics (T axonomy) and
Animal Classification

hi ises iving and non-living objects. The group of living

£ ?ﬁ mmﬁémﬂm{ylhﬁﬁaﬁaﬁM- Living world or animate objects are

nimals and plants. The variations in plants and animals have posed a great problem to human being
for their study, ie., how to recognise them with their differences and similaritics. 'Iherc,fqm. from the
beginning of the human civilization people felt the necessity of arranging them by studying not only
the ) but up to some extent their anatomy also. With the development of world
civilization and various discoveries including the apparatuses, subcellular structures and subatomic
particles have created another problem in the methods of systematic arrangement of animate objects.

~ Now, their arrangement includes their anatomical, histological, embryological, physiological, cyto-
ogical, cytochemical, genetical, ecological, palacontological, geographical and evolutionary aspects

ad Th ks

_ Theterm systematics is derived from Latinised Greek word—systema—as applied to the systems
~ of classification d ; loped by early naturalists, notably Linnaeus (Systema Naturae, First Edition,
M‘Jlm RGN L e e = - :

‘ mmm“&tﬂl—;}aﬁﬂe ic study of kinds and diversity of organisms
il ekt e

with different kinds of organisms and data accumulated about them is also included

¥

according to their own choice.
SRS e s
dicinal importance were collected and studied.
dian scholar and ayurvedic physicians, contrib-
> organisms. One of the remotest works dealing
\aywrveda (science of plants and plant-life)
3 era, which formed the basis of

pocrates (460-377 B.C) and Democritus (465-370

.T:mmﬁu.htnrunhﬁmﬂc
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tus. Otto Brun perfecti

sm Of lﬂﬂlsbi.suign u’t:h‘ (1464'-1554]‘ HGCTTI.'I.II'I, first rmﬂni“d the Pﬂf‘fﬂcu and Im

! presence or abse vetvid ,,,,wumul-t?ﬂ—li
mically cl classified the plants into lrﬁngsmsixfr]\:)h\::;r;iﬁ:”: !.Td r:ur Cesalpina (151 g}‘;ﬂﬂ
e y classified plants on the basis of habit and subdivided them on the characters 0

Gaspard Bauhin (1560-1624) classificd the plants on the basis of texture and form. He Was
first to find out the binomial nomenclature llll'lnugl?i'l is umnul;:ul::d“w to Linnaeus. In the history
of systematics John Ray (1627-1705) has done a great job. Before him the classification was m‘ﬁ
and there was not any strong scientific background. John Ray travelled widely in Burope W/
Francis Willougby (1635-1672). They not only observed and collected plants and animals, but also
K::mad to classify them. Unfortunately, Willougby died prematurely and later John Ry prblistcd

is Historin Generalls Plantarum in three
volumes between 1668 and 1704. In this book 7
John Ray described accurately and in
meticulous detail and catalogued over 18,000
plants. He was the first person who recog-
nised the difference between genus and
species, and through valuation of both
similarities and dissimilarities in animals ar-

1778) who is often referred to as the “Father

his outstanding contribu-
tion in this field. Linnaeus visited many
European cou and made careful obser-
vations on the and animals. He publish-
ed his scheme of classification in his famous
book Systema Naturae in 1753. The 10th

Fig. 2.1, Carolus Linnacus (1704—1778).

organism by two words, was first proposed by Linnaeus and is
Linnaeus became the foundation of systematics. He also
itations for specics.

fonet de Lamarck (1744-1829) wrote Flore Francoise in 1778 in which he
les of his conceptof natural classification. Charles Darwin (1809-1882) a great
cis of his extensive studies and with the help of convincing evidences gathered
gle, explained the origin of species through natural selection. The evolution
Y only influenced Linnacan classical systematics but also
narckian idea of the fixity of species. Ernst Haeckel (1866) introduced

ng phylogeny by means of trees or branching diagrams.

ey (1940) introduced the new term ‘“New Systematics'” which incorporates
e 1T . m;:fmmm syié‘mmnﬂcs which modify some of
stematics. Today the definition of species is based on population because

tion genetics which in tum influenced the further development of

Z_' LI Ny S
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described in the biosphere. In addition,

: illion species of plants ihed. Without the knowledge
species of animals and more than half million ie¢ vet 10 be described. % B
mal species ye . : and we cannot know
i ﬂthehr i nu:nbcru:}l'"p::n : P:cunl._imln;r pla n': and animals is not F{:‘“;:ﬂ:“:i. .,: ;; La.;rl T:il 'u:i }.Tr[
?nf;gl:tmm about the nrgnnmc?snc:zuf our surroundings. Therefore, there 18 a gre

systematics, FION

SYSTEMS OF CLA SSIFICA et Sepn
There are three different systems of classifications which have been proposed so far by different
taxonomists. They are: (i) Artificial; (ii) Naturali(iii) Phylogenelic

Artificial System of Classification L. .

This type of classification is based upon characters of convenieEee Ly
phylogenetic significance; classification bused upon characters rrORCeRls FEC o S Lo

hyl tic relationship; also classification based on a single arbitrarily chosen ¢ e 'r*":'.’ I

She stion of the totality ofcharacters known as artificial classification. This system 01c/asstfication
was adopted by Plimy in the first century A D. for animals on the basis of h“'_b“““h"'ﬂ ; hk‘,"‘j' “l'_”_ ;.'“d_
water. Accordingly animals were classified into two categories on the basis of l]‘E[It:d :'rl'?f‘ ;.;1] ‘.u II'IE'
(i) animals that can fly and (ii) animals that cannot fly. In the first group unreia S ke
butterflies, birds and bats were placed together. "

The classification of plants on the basis of habit into (i) herbs, (ii) undershrubs, (i11) #’r”tl"‘ and
(iv) trees is also an artificial one. The criteria used in this classification, illthough very simple and
easy to follow are arbitrary and do not reflect any natural relationship existing among the organisms.
Moreover, it leads to heterogeneous assemblage of unrelated organisms ander one heading and does
not do justice to the totality of characteristics of an organism. ‘

The system adopted by Linnacus was also artificial in which the plants were classificd on the
basis of number and arrangement of stamens and carpels. Closely reluted species of organisms are
kept far apart in this system of classification,

Natural System of Classification

The natural classification may be defined as " Classification based on characters which indicate
natural relatic ** The organisms of a natural systematic category agree with one another in so

y 4 il icy are descendants of one common ancestor. The natural system of

ogists and botanists jdifl_'d'-in their interpretation of the implication of this system of
classsification. Accordi ﬁ zoologists, the natural system of classification includes the phylogenetic
and evoiutionay fonds ch are evident in the word “natural”. Botanists hold the opinion that the

S e ly include Ph}'bmkhm of plants. Here they proposed the
“f:;"’ b ocom 1 “natural system’ 0 include the evolu-

; of the plant kingdom
Joseph Dallon Hooker (I817-1911), © > ProPosed by

S hwmﬂﬁuﬁmﬂmﬁ;mm of the organisms.
e an derivatives of any taxon. Our present-day knmfledge is
fication and all the present phylogenetic systems
elic evidences. Thi system is adopted by
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group of animals, Forex ¢ 4
the world. iy s:i"l' or house sparrow is termed Passer domesticus by zoologists

0 ensure that
the only for mmm& name stands for one particular kind imal everywhere and is
animal has not been alread 15m, the taxonomist must see the following: name chosen for an
been described in such deugl E}::m 10 some other animal or plant. (2) The animals and plants have
kind of animal to which the nlm: 'hgsmz taxonomist can determine from the description exactly the
system of classification establishing its n given. (3) The animal or plant has been duly placed in the

ln (4 v
| Nomenclature - feationsh

history of binomial system of nomenclature is very long. Two centuries before Christ, Cato

. two names for plants in his De Re Rustica. But he
. had no knowledge that genera were usually
composed °f““eﬂlpipﬂ7i=s, Later, two ideas developed with the ﬂululif:l of the idea of nomencla-

mw;m‘?-lﬁn l}l;lz e w\'ﬂ Greck nouns used for genera into Latin, As a result of this

! genenc name consists of two words, These were called bi names.
m#mmmuwWﬁmfwmm;mm 'Ilmtﬂd&%%ﬁﬁ
Elwmm'%ﬂ. tem of nomenclature. According to this system the name of a plant was
composed of in a series which bore a brief description of the plant. For example,
Bentham used the name saxatilis, folis gramineus umbellatis corymbis to represent
the Caryophyllum which grew on rocks, with grass-like leaves and flowers in umbellate corymbs.

e middle of the sixteenth century, a number of binary generic names were changed by

Brunfels to single ones. Dodonaeus and zuprd Bauhin m{nllnwnd in general the binomial
but it is usually credited to, Linnasus who used it more than hundred years later in his Species

! According to this binomial nomenclature, Jong names were cut short so that they could

} be used with greater convenience. This system postulates that every individual of plant and animal

of only two words in Latin; the first word designating the and thé second,
(het {hat SIgnilics the panteular speciss with that genus. T i 21s0 known as two
ing sy : n. For examp Of modern horse is Equus. Among its species

' - : ‘-df:pﬁ:iﬂ_ or any thing else. Only when they are part of a binomial
! e e g =i ndngwnilhﬂnmhinaﬁmthﬂismemuf

i cies. ific names of animals and plants arc given in honour of some persons. If the
‘ Imlw;m mmma'fmmn the specific name ends in *5". For example, the earthworm, Lumbricus

is named after Rev. H. . 1f the person honoured is a woman, the specific name ends
name indicates a locality (e.g.. indica for Indian) or colour (e.g., niger

to write a specific name followed by the name of
O e and the yoar When h did 50 For example, the scentic
wh__ s eaat /aenignd 1 s, 1758. If the after its publication, is

i *m he meneric name is changed the author’s name is written in
0 nle. Panthera leadhinnaeus) means that species leo was oniginally
er genus (Felis).”

s employed to name the subspecics, In classification the sub-
s. Th ‘name is also a Latin or Latinised word and




' Invertebrate Zoology

lature is 1o make the stability in naming the

ations. The aim of International Code of Noment biguity or confusion.
B ki - E:mm usually made at International
to put the nomenclature of the past in

which may be considered as the

indicate the specific name

 and trinomial for subspecific name. ingular and must begin with a
3 The name of the genus is a single word in a nominative sin ‘
"
E i N R s N s the name when describing it, should follow
e e
4 The scientific names of animals and plants must be different. _
| = A “._ T 1ﬂ’| i mﬂmumﬂ}'lﬁﬂlﬂdfﬂ“ﬂ'“m- g
‘ s e ot 1I.;_II|I_I__]. i .-I'Iu-.“'j;.ﬁm.mmhwdwmnmw whithin

genus is not the one under which a species is placed by the original
changed the original author’s name is written in parenthesis.

L " - |
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vaneties, used by Lj :
ﬂ\’tﬂmﬂlf di“&fdcl:in:ruﬁlaﬁ an optional category of various types of IHWPﬂCIﬁL 1.mmh' was
number of animals and |“‘;[II aced by the specics, These few categories sufficed to cope with small
and with it our kﬁﬂwigs lﬂlirknown at that time. However, as the number of known species inc
ise indication of ““E:-Iinn&:nxm-s of relationship of these species, the need arose for a more
Most are formed by combin; position of species and inserting additional ones among them.
there are superorder ing the original category names with the prefixes super or sub. Thus,
e name is pe r lies and subfamilies, etc. The most frequently used additional new
““] Ewlul 18 Pﬂ'hnpsl the term tribe for & category between genus and family. Vertebrate
lerms F a?i:ll?l‘! g u.sgd in routine the category cohort between order and class, Some authors used
or additional subdivisions, such as cladus, legio, and sectio. Some used infraclass below the
b below the suborder. The generally accepteu categories are the following :

Kingdom
Phylum
Subphylum
Superclass
Class
Subclass
Infraclass
Cohort

s are the standardized cndings for the names of tribes, subfamilies,

aneh Linnacan hierarchy as it is commonly known, with its need for
e " attacked as an unscientific system of classification. Alternate
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TAXON AND CATEGORY :
Taxon (Plural : Taxa.). The taxa are the groups of animals generally groups of species. The
words insects, fishes, birds, mammals in animals; nlgac, fungi, ferns, MOSSEs, GIasses, €(c.. in plant
are the groups of organisms. These are the concrete objects of classification. Any such group of such
population is called taxon. But in ordinary usage only the so called basic -:mcﬁnlﬂr-'- ‘I genus, family,
order, class, phylum, kingdom), are treated as such groups. The supertaxa at all lelvels are treated a5
m&ﬂﬁhﬂk taxa (asuperclass as a group of classes) and the subtaxa at all levels as a subdivision
t ¢ taxh ( a suborder as a section of the order)
According to Sim ** A taxon is a group of real organisms recognised as a formal unir oy
any level of a hierarchic classification."
According to Mayr (1964), “A taxon is a taxonomic group of any rank that is sufficiently distine
to be worthy of being assigned 1o a definite category.” i
Category. The group of animals are taxa. Each taxon is placed at some level in hierarchy. A
md::i:}:mmtw Iﬂ'ﬂkin a hierarchic classification. It is a class, the members of which are
gned a given rank.
Acatemmhuhinhnorlnwermanm:mhﬂunc 50 we may speak of a hi -
8 y speak of a higher category »
The categories have names, htllheu.'irc terms and not names in biological nomenclature. They are
hm! P_l'lrh-lﬂh class and s0 on. It is an error to state “this animal belongs to category Mammaliy”
ia is the name of taxon not of category. I
s TAXONOMIC CATEGORIES
Species. 2 15 the most important category in the taxonomic hierarchy. It is the basic unit
in mmmi d also inevolution. Its definition has long been one of the major problems of taxonomy
Several - and aspects are discussed about the definition of species.
hﬁt&l:in; o Blackweldler, thupmu can be defined as follows: (i) One of the groups.the one
placed category called the species level (a species group), (ii) The cate or level hic
the s 4 (055 0ekee oot gory or level at which
Two main definitions are given for species. These are as follows :

Biological species. Biological species arc usually defined as groups of actually or potentially

recding natural populations, which are ivel : .
h_ - W groups which can seldom b&diﬂhluilhud’;#:ﬁurr“m other such groups. This
m‘ Fiw out that all the definitions of animal species .Ei'll't us biological species,

He, therefore, prefers the name genetical species for this and ci -
that populations do not interbreed, only individual animals .‘::dm;lfnfﬂl:mwecm] Fllshnuldbtnumd

. w mﬁm w&;ﬁ Fﬂ:pur imerlmzndin; pupulqlinn: which are
.hﬂ'm'”_ tively i %o Kininied i it same as biological species. For example,
 Genus, The taxa in the genus c;
. Lenus, § MM il ﬂﬂwm_mmmpmrmiﬁ

of included under the one peneri '
" namc
is approximately “‘:ﬂ:’ﬂrb';l‘;gdu inition which
as the next hi level
subgenera between thc#‘h:m and

?
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mmy) and Animal Claxsifieation

The family Felidae which includes the 1
different Thi = Ihctudes the lion,
[nt:u:l s genera. This family is distinctly sepa

Order. The order is the basic catego ichi

ry of what has been called the order group which includes
also superorders, the suborders, the infraorders and taxa at any other levels ?nlcrfmllmd between
superfamily and infraclass. In many phyla, orders are very well known groups, but in some phyla
they are less well known than the classes, whereas classes do have a fairly evident uniformity through-
out the animal kingdom. The orders of vertebrates, for example, are scarcely comparable to families
n :i"g:‘ d:": levels vary in other groups. For example, the order Carnivora includes families Felidae
an I 4

Class. The class is the basic category of what has been called the class group which included
also superclasses and infraclasses, as well as any others interpolated among these. In the animal
kingdom as a whole, the classes are undoubtedly the best known taxa, even the phyla being subject
to more differences of the opinion. A class is generally a subdivision of a phylum. For example, the
order Carnivora includes the lion, the cat, etc., are included in the class Mammalia.

Phylum. The taxa placed in the phylum category are the phyla, subdivisions of the kingdom.
They may be assembled into superphyla or subdivided into subphyla. The phylum Porifera includes
three classes such as Calcarea, Hexactinellida and Demospongia.

Kingdom. This is the highest taxonomic category. All animals are included in the animal
kingdom and all plants are included in the plant kingdom.

SPECIES AS A CATEGORY ”

The importance of the term species in all fields of biology is so immense that it deserves speci:
consideration. It has already bﬁcﬁmﬁ that individual organisms which have many features in
common and are able to breed only amongst themselves are encompassed by the term species.

f species is not restricted only to the taxonomists. Nowadays the other fields of
bioh;:rw ﬂ':eoﬁ uﬂm the species 1o a great extent. Cytologists, gencuicists, ccologists, hm
and others have also defined the species. The definitions given by different workers are as follows :

Allopatric species. The species inhabiting different geographical areas. ;
Sympatric species. The species normally occupying the same geographical arcas.
Morphospecies “These mumq:hlhhnd by the morphological similarity regardless of other
. I - o [g IE'HH}'
2 Hh&ﬂw qﬂhmoﬁn{ﬂwlnﬂ populations which are reproduc-

tively isolated from other such group. groups similar and closely related
rs“ufqupm i&lﬂﬂ““"“ﬁmmuﬁm&ﬁﬂm i1
Whnmn:l 'ﬁllilallm? but can be useful in speculations on evolution.

fincages (ancestral descendent sequences of populations)
m’mméumwmmmmmmm.
are those which consist of two or more subspecies.

the leopard, the tiger and all types of cats belon ing
rate from the family Canidae which includes dogs

; 3 ; 2 i '. w different authors. The classification which
RS ad bt P.A (1972). In this classification, only
roupiofsob clessification. E13chuces 2 s popuiation (faena)
; i N . ! :.- :-_-_‘._"' "'a s " - i -
ST o s B K.
8. /A r‘i holophytic or Mcm Fresh-
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mancs (Taxonomy }and Animal ¢ Aassificarion 13
Phylum 1 Proto
1 2 Zi (First animals :
Subkingdom B, e ). Characters as those of the subkingdom.,

Multicellular animgls, Bog, .. Prises
B - i mr mm o - &
divided into three branches: Mesozoa, P mtpsmc:llls. usually arranged in layers or tissues. Itis
Branch I, Mesozog ' ;

Cellular animals havi ’
cells and ll nterior m;ﬂ"::;‘f‘“;] IE: ucture of a stereoblastula,composed of surface layer of somatic
um 2, (Middle animals). About 50 ies. Worm-lik
bilateral. An externa] layer of ciliated digest.: Specics. Worm-like, small, Symmetry
Parasitic i liated digestive cells surrounding one or several reproductive cells.
(¢ In cephalopods and other invertebrates. .

Animals of cellular grade of organizasion wirk s . ; _
different kinds. Therais o6 i mll:rgnn_nzsunn with incipient tissue formation. Interior cells of several

: or digestive tract and no An systems are pressent. The body is
porous with one 1o many inluqni cavities lined by chnmoc;;. i i ;

Anmulsufﬁnuﬂgn*syﬂm BAN-syst; gﬂdeufu'gmiumnwtﬂim:thuﬂdiguuvemtumpl
when |Hlbj';lﬂﬂﬁwnm1 Interior cells of several kinds not porous and without
cavities lined by choanocytes.

i a high degr
Body cavity as co 76 bk ‘ ‘
Fxamples -
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) species. Body slender
Phylum 7. Nemertinea or Rhynchocoela (Ribbon worms) hmu:c‘iijlfr \E?th a long ::::nlgmbi 2
Soft, very elastic and covered with cilia. No segmentation Mouth an sent. Free-living. M -
d0scis, Digestive tract complete with anus. Circulatory system Preserit & Mostly
marine, few terrestrial and freshwater.
E"'“P‘H ! Cerebratulus, Stichostemma,elc.
Subdivision 2. Pseudococlomata

Space present between digestive tract and body wall but this s
g” N;IEDMIJ and not a coclom. Anus present with or without pro
ylum 8. Acanthocephala (Spiny-headed worms). About 500 species. Minute parasitc
“’“'“E» Proboscis protrusible (em'sibfepl with recurved spines. No digestive tract.
Phum E&"“m’*}'ﬂfhu:. Gigantorhynchus, etc. _
st yim = Entoprocta (Moss animals). About 60 species. Digestive tube U-shaped. Mouth and
s 0se together lying within a region surrounded by ciliated tentacles. Sessile. Mostly marine
ﬁ“"""p’g; S‘;I:;l‘}f or colonial . 4
Exam * Pedicelling,
Su o ce Loxosoma, Urnatella, etc.

An
& _“mﬂlﬂﬂ# of pseudocoelomates. All have anterior mouth. posterior anus and straight

Phylum 10, Rotif, ;
i €ra (Wheel animalcule). About 1,500 species. Microscopic. Anterior end with -

a corona. Pharynx with j -
S v e o 0¥ 8 OB, Psonepridia sysiem with o

pace is a pseudocoel (remnang of
tonephridia, flame bulbs presen;

. ( stomach : .
d and ciliated. Cuticle with sni worms). About 150 species. Mi 2
hi. Freshwater and marine, Spines, plates or scales and HMEM“WLFE ‘t:f;‘ut::l-

e e e

e

SOMt Covernd e , |
Scanned with CamScanner



DEFINITION

mly be defined as ‘microscopic, acellular animalcules existing singly or in
’ dummd organs, having one or more nuclei. When in colonies, they differ ﬁ"m
¢ all the individuals alike except those engaged in reproductive activities'.

Bt <+ GENERAL CHARACTERS
. The pmlrellnlll. generally microscopic animalcules.

wpl "‘_ primitive of all animals with very simple body organisation, i.e., prulnplﬂlllk’

Ll
K
i
%
-
s i
-
:
&
g
&
z
b

'* mlrynr colonial; in colonial forms the individuals are alike and

“hﬂ mbespiuml oval, elongated or flattened.
m is differentiated into an outer ectoplasm and inner endoplasm.

M H‘mmw more nuclei; nuclei may be monomorphic or dimorphic,
L rnuclei are commonly spherical, oval or biconvex, consist of a central

“}mﬁy a zone of nuclear sap.
"_.~ mm&mmmm

. (anlmul like), holophytic (plant-like), saprozoic or parasitic.

,_Mlh:{mdmmles
I:odyufaubmmmfmdunugh a temporary

pore, the cytopyge.

wmﬂn in freshwater forms and also help in

}M mm by binary fission, multiple

réproﬁcﬂo-is performed by gamete formation or

i.e..lumcludelumaludmualphm '
mkmuﬂmw ltalwhe!'pslx

215 tru-lvlngmhahuing m..
arasites Mm in
Hm: vl :_. J T *-:-:

5 - .‘LJ e 2= VAR ‘t
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way to the fly's salivary gland. In the salivary glands they 1.
another rapid phase of multiplication by Iunjiu:E:J:r:.:r h,r,:?"“"“ atlag
orms. The crithidial forms are characterized by 4 shorter i '
um and undulating membrane do not extend in
granule are situated above the nucleus towards the -l.nlcnm end Ha
m for 2-5 days and the crithidial forms produce metacyclic forp,
which are now infective. These metacyclic forms pass down through .h; :
hm”x. When the fly bites a man, the metacyclic forms enter the blood of man
saliva of the fly. The whole cycle in the fly usually takes 2-30 days.
TRANSMISSION
Transmission from one vertebrate host to another is effected by an intermediate g
a blood-sucking fly, Glossina palpalis (Tsetse fly). The transmission occurs in two ways
1. Mechanical or direct transmission. When a tsetse fly (carrier fly) bites a manj

Trypanosoma, some Trypanosomes stick to the proboscis of the fly and when the f
-man the Trypanosomes are introduced into his blood, pmﬂdadmumhetwunm '

does not exceed 24 hours. Such a transmission is termed mechanical or direct as the fl
as a mechanical carrier and parasites do not undergo any changes in it.
wm;muﬂrmhm&hﬂdﬂmm&mﬂm
‘with the blood enter the midgut of the fly, remain there for two days and start mu
can be inoculated in the blood of another man only after undergoing through a s etof
:uflnmmiﬂhnkknownucydmlmm
- RESEII‘VGIRS

Scanned with CamScanner




PREVENTION
The following measures are ION (PROPHY AXIS)

Suggested for prevent: ;
5 1. By 'hetﬂdiullng the vectors, Tye mrﬂﬁ;“’;ul:l.g the Infection of this parasite.
el 51y of e T Dyt ), s he s o kel by complecly
regular S '8 suggested which hejp in t:dﬁg:?ﬁ ﬁky kept clean and

TLE._H'I * LIST OF SOME PATHOGENIC TRYPANOSOMES

T; Site in Name of
M ’?-“T secondary host or IE::E'IMN“IHM
Blood  |Glossing palpalis | African | Central
(Tsetse fly) slecping | Africa
’Phﬁi. Glossina morsitans |Rhodesia | South-eastern
M (Tsetse fly) sleeping | coastal areas
5;1;_ sickness of Africa
Blood | South
. America
Nagana Africa

.I-ll - ‘5 ’
] I—d’ 5 - ‘-'1 ."1" .- 4
R e T 1, W AT
R = !
L —

-

B L et 4Afl
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I'rypanosoma

Tl'lﬂ- gﬂnm T@Pﬂﬂasam {Gl'., ff}'pﬂﬂ.ﬂn: au . :
o the vertebrates like fishes, amphibians, reptiles, birds g 2., Prasitic in the blood of most
panosoma are pathogenic, while many species ; N¢ mammals. Many species of genus
Try :ccallad tre e pecies are non-pathogenic. The di
osoma is ¢ trypanosomiasis, Of all the species of Try, a:r Isfasc caused by
gre pathogenic In man, viz., T’)’Eﬂﬂmﬂm gambiense, T. rhodesiense aﬁﬁn?“ :;M t {}n by
T. rhodesiense live as parasite in the human blood and - cruzi. 1. gambiense and
dckness in Afir;ca, while T. cruzi causes the chagas’ d
ransmission from one vertebrate host to other takes place by invertebrate blood-sucking ani ;
g ?nd }ﬂfﬁ;?k?aﬁia;ﬁf a;‘*e referred to as vectors. Here we shall describe Jﬁﬁéﬂi ];E
life cycie © e Trypanosoma gambiense whi : : :
B oo a5 Alrican slesning alchncas 8 ich causes a very serious disease in

TRYPANOSOMA GAMBIENSE
SYSTEMATIC POSITION

cause a deadly disease known as sleeping
isease in childern in South America. Their

Phylum : Protozoa
gubphylum - Sarcomastigophora

uperclass Mastigophora
Species . gambiense

HISTORICAL BACKGROUND

Valentine was the first to report Trypanosoga in the blood of a Trout. Gruby established the
genus and Lewis reported it from the blood of rat. Evans and Bruce described Trypanosama from
the blood of horses, camels and cattles. Forde (1901) first observed this parasite in the blood of man.

Itwas again confirmed by Dutton (1902). Castellani reported this parasite in the cerebrospinal fluid
of man. Then, Bruce and Nabarro established the relationship of the disease sleeping sickness with
ﬂﬂlpﬂmsuc Bruee also discovered that the disease is transmitted by tsetse fly.

| > ihtoa Central and West Africa, Nigeri
_ The di i rypano are reported from tral an es ca, Nigenia,
Cmgmgﬁ;:f m?a_né;nmml;a ;::Iag near the ﬁv.rm-s__a,nd Iakns having low marshy land have
the greatest incidence of infection because the insect vector inhabits in these areas.
= ' HABIT AND HABITAT s 5s
__Trypanosoma o . =t site in the blood, lymph, lymph nodes, sp
tebroapinal ot of s i the iniestine f blood-sucking ly Glossina palpalis (Tsctse 1Y)
' STRUCTURE T

: : e 0 s der, elongated, colourless, sickle-sh:
ﬁmm‘l e W""“ﬂﬂm‘wmﬁ ﬁgb :ts I:o:}lft';m ends. The anterior end anlfi m Pglum v
e microscopic body s body length varies from 15to 30 microns
A the posterior end which is blunt. Its body lengti in which it exists,

‘3 microns, The shape and size of its body vary "’““.“';mw";y- a thin '
b oL e , el ind
It majngy _).mm, o Eew““a] mﬁhape. l%mmyml'fwbgedrucla is bl:'l.ida ?g:n;cflih@'ﬂs‘whmh 7
hole lengih of the body. These fibrils are called micrhmu FE foa i "fold s cal
“*BUlar membranous fold to one side when 1S fiage! '
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ive structure for locomotion in a viserge .
membrane, which 18 suppmﬂi to be an w wes ¢

(blood, lymph) where it lives.

glender form

13.1. Trypanosoma gambiens
- smear (o show its !lh_ﬁ 1
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T LOCOMOTION 18
mtrnh,?f"""’% gambiense performs its l?mmotian by the wayy
of the € and by the flagellum. They swim (in blood and lymph) in th
' body, being propelled by the wave motions of the e
NUTRITION

 Nutrition is saprozoic. Trypanosoma gambicmg fmd: by osmote
fluids of jts host. It digests the sugars by the enzymatic action. The nogr
the general body surface from the blood and intercellular fluids of the g
RESPIRATION 5

Respiration is basically anaerobic because it lives in an environme
absorbed glucose undergoes glycolysis to release energy necessary for mey

EXCRETION

The metabolic waste products are directly diffused out b e N
surface into its external environment, Le., blood and lymph of the host +
mechanism is altogether wanting due to its parasitic mode of habit. =~

REPRODUCTION

Trypanosoma gambiense reproduces asexually by longitudinal binary fission g

tion is not known in this species. T e,

Longitudinal Binary Fission

In the longitudinal binary fission (Fig. 13.6), the division is ini
(blepharoplast) and followed by the kinetoplast. Next, a new flagellum beg
margin of the undulating membrane. The nucleus then divides and this
lc;;tg;::udina] division of the cytoplasm, commencing from the anterior end ; 2
till the daughter individuals separate. By repeated division, the parasites increase §
vertebrate host until the blood is swarmed m them. E 4

R e g
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o

oly by longitudinal binary fission in the blood and produce three forms of individuals, viz., (i)
#’ﬂﬁ,mmﬁ:&wﬁxﬂlm,(ﬁmmmfmﬁmlmﬁwtm@
@ i fuunllhﬂbugnwﬂmdnmimpuiodkdiyhmmddcqmm

hd:bhudﬂmmg}hepﬂludufdncrmu:ﬁmﬂmmpyfmﬂuthh“‘
F‘l-" jsting power, survive the period of depression and the rest die. These short and stumpy forms
gre capable development in the intermediate host, Glossina paipalis (Testse fly).

VERTEBRATE HOST (MAN)
INVERTEBRATE HOST (TSE TSE FLY)

~ FORMS IN MIDGUT

'an infected man, a number of parasites enter into the midgut
¢ parasites remain in the midgut of the fly for a few days and
prward to the proventriculus. After several more days the
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jor end near the basal body which is called the fla - N
the | i rell ket. The flagellar pocket 15
# eved tobe the reservolr like that of Euglena. Its Nagellum ILEPE-SE. -l ::"l:l}’}?ical 042 :mr:rn.ll fibrillar

ement as in Euglena. A single, clongated, giant mitechondrion extends from its antenor 10
ﬁ-"tﬂiur end of the body and, therefore, differentiated into lltll!:inf mitochondrion or unterior

Fig. 13.4. Trypanosoma. An electron microscopic structure (diagrammatic).

Hondriome and posterior mitochondrion or pesterior chondriome. It is believed that near the basal
chondriome _ [ posterior ¢ ome.
 granule, kinetoplast is formed by the posterior mitochondrion which has an extranuclear DNA. This
' DNA is double stranded. A single Golgi body is present between the flagellar pocket and the nucleus
The pucleus represents its typical structure having double layered nuclear membrane with nuclear
pores. The endoplasmic reticulum 1s found either attached to outer nuclear membrane or free in the
d The ribosomes are found attached to endoplasmic reticulum and also as free bodies in

e cytoplas.

Pﬂli'a’MORPl:_l{.! FORMS OF TRYPANOSOMA
Trypanosoma is a polymorphic form. Hoare (1966) has noticed as many as six morphologic
_stages in the life cycle of different species of Trypanosoma (Fig. 13.5). These fnrms have b:crﬁhnamnd
‘mostly on the basis of the arrangement of flagellum, its place of origin and its course through the
bady. However, two or more such forms occur either in one or both the hosts in the life cycle of the

nous species of Trypanosoma. Some polymorphic forms are as below :
- I. Leishmanial (amastigote) It has small,

Lisptieronte. oval or rounded body with a n%clws. Basal gran-

: ule and kinetoplast in form of reduced dots placed
in front of nucleus. Flagellum reduced, fibre-like
embedded in the cytoplasm; external flagellum is
not found,

2. Leptomonad (promastigote). It has an
elongated Eody with nucleus in its centre. The
basal granule and kinetoplast are situated at the
anterior end. A free flagellum originated from the
basal granule and no undulating membrane is

formed.
3. Crithidial (epimastigote), Its body is

short, elongated but stumpy. The basal granule and
kinetoplast are situated in front of nucleus which

is central. A long flagellum arises from basal gran-
l.II:l: and becomes free anteriorly. Undulating mem-
brane ill-developed.

panosome (trypomastigote). Its body
m@f%wmmwm
gellum is large and becomes free anteriorly. The undulating membranc is well developed.
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