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PREFACE TO THE FIRST EDITION
This is the first edition of Lab Manual for UG Zoology first Semester. Hope this edition will
help you during practical. This edition mainly tried to cover the whole syllabus. Some hard
core instrument based topic are not present here that will be guided by responsive teachers at
the time of practical.
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C3 P – Non-Chordates II
List of Practical
1. Study of following specimens:
a. Annelids - Aphrodite, Nereis, Heteronereis, Sabella, Serpula,
Chaetopterus, Pheretima, Hirudinaria
b. Arthropods - Limulus, Palamnaeus, Palaemon, Daphnia, Balanus,
Sacculina, Cancer, Eupagurus, Scolopendra, Julus, Bombyx,
Periplaneta, termites and honey bees Onychophora - Peripatus
c. Molluscs - Chiton, Dentalium, Pila, Doris, Helix, Unio, Ostrea,
Pinctada, Sepia, Octopus, Nautilus
d. Echinodermates - Pentaceros/Asterias, Ophiura, Clypeaster,
Echinus, Cucumaria and
e. Antedon
2. Study of digestive system, septal nephridia and pharyngeal nephridia of
earthworm
3. T.S. through pharynx, gizzard, and typhlosolar intestine of earthworm
4. Mount of mouth parts and dissection of digestive system and nervous
system of Periplaneta*
5. To submit a Project Report on any related topic to larval forms (
crustacean, mollusc and echinoderm)
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C4P–Cell Biology (Lab)
Cell Biology
List of Practical
1. Preparation of temporary stained squash of onion root tip to study
various stages of mitosis
2. Study of various stages of meiosis.
3. Preparation of permanent slide to show the presence of Barr body in
human female blood cells/cheek cells.
4. Preparation of permanent slide to demonstrate:
a. DNA by Feulgen reaction
b. Cell viability study by Trypan Blue staining
c. Mitochondria identification through vital staining
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C3 P – Non-Chordates II
Identification of Specimens:

A. Annelids
Aphrodite sp. (Sea mouse)

1. Body is triploblastic, bilaterally symmetrical, metamerically segmented and covered by
cuticle.
2. Appendages, if present are disjointed.
3. Mouth and anus are terminal.
Hence, the specimen belongs to phylum Annelida.
1. Body is elongated and segmented.
2. Each metameric segment bears parapodia with numerous tufts of setae.
3. Presence of distinct head bearing appendages and eys.
Hence, the specimen belongs to class Polychaeta.
1. All body segments are similar except for head and anal segments.
2. Prostomium is distinct with appendages.
3. Presence of acicula.
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Hence, the specimen belongs to subclass Errantia.
1. Body is short, broad and dorsally arched but ventrally flat.
2. Dorsal body wall is covered by elytra.
3. Prostomium projects doesally over the mouth.
4. Presence of two lateral palps and a median short tentacle.
5. Body is covered by iridescent, interwoven setal thread.
Hence, the specimen seems to be Aphrodite sp.
Nereis sp. (Clamworm/Ragworm)

1. Body is triploblastic, bilaterally symmetrical, metamerically segmented and
covered by cuticle.
2. Appendages, if present are disjointed.
3. Mouth and anus are terminal.
Hence, the specimen belongs to phylum Annelida.
1. Body is elongated and segmented.
2. Each metameric segment bears parapodia with numerous tufts of setae.
3. Presence of distinct head bearing appendages and eys.
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Hence, the specimen belongs to class Polychaeta.
1. All body segments are similar except for head and anal segments.
2. Prostomium is distinct with appendages.
3. Presence of acicula.
Hence, the specimen belongs to subclass Errantia.
1. Distinct head consists of two parts, prostomium and peristomium.
2. Prostomium bears four black, round eyes, one pair of cylindrical tentacles
and one pair of stout palps.
3. Presence of four peristomial cirri.
4. All trunk metameres are similar and bear biramous parapodia.
5. Anus and a pair of anal cirri are present on pygidium.
Hence, the specimen seems to be Nereis sp.
Heteronereis stage of Nereis sp.
Upto subclass same as Nereis sp.
1. Body is divides into atoke and epitoke regions.
2. Eyes and prostomial cirri become highly enlarged.
3. Parapodia are leaf-like and setae are ore-shaped in epitoke region.
4. Pygidium bears sensory papillae.
Hence, the specimen seems to be Heteronereis stage of Nereis sp.

Sabella sp. (Fanworm)
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1. Body is triploblastic, bilaterally symmetrical, metamerically segmented and covered by
cuticle.
2. Appendages, if present are disjointed.
3. Mouth and anus are terminal.
Hence, the specimen belongs to phylum Annelida.
1. Body is elongated and segmented.
2. Each metameric segment bears parapodia with numerous tufts of setae.
3. Presence of distinct head bearing appendages and eys.
Hence, the specimen belongs to class Polychaeta.
1. Body is divided into two or more regions with dissimilar segments and parapodia.
Hence, the specimen belongs to subclass Sedentaria.
1. Elongated, cylindrical body is divided into head, thorax and abdomen.
2. Presence of ten pairs of ciliated tentacles on the collar-like prostomium.
3. Parapodial lobes are setigerous dorsally while uncigerous ventrally in the five thorasic
segments.
4. Parapodial lobes are uncigerous dorsally while setigerous ventrally in the numerous
abdominal segments.
Hence, the specimen seems to be Sabella sp.
Chaetopterus sp. (Tubeworm)
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1. Body is triploblastic, bilaterally symmetrical, metamerically segmented and covered by
cuticle.
2. Appendages, if present are disjointed.
3. Mouth and anus are terminal.
Hence, the specimen belongs to phylum Annelida.
1. Body is elongated and segmented.
2. Each metameric segment bears parapodia with numerous tufts of setae.
3. Presence of distinct head bearing appendages and eyes.
Hence, the specimen belongs to class Polychaeta.
1. Body is divided into two or more regions with dissimilar segments and parapodia.
Hence, the specimen belongs to subclass Sedentaria.
1. Body is divided into anterior, middle and posterior regions with 9, 5, and 30 segments
respectively.
2. Funnel-shaped peristomial collar encircles the mouth.
3. Tenth segment has a pair of aliform notopodia.
4. Middle region has three fan-like extensions.
5. Posterior segments bear parapodia.
Hence, the specimen seems to be Chaetopterus sp.
Pheretima sp. (Earthworm)
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1. Body is triploblastic, bilaterally symmetrical, metamerically segmented and covered by
cuticle.
2. Appendages, if present are disjointed.
3. Mouth and anus are terminal.
Hence, the specimen belongs to phylum Annelida.
1. Body is pointed at both ends and composed of many ring like segments.
2. Presence of segmental setae on the body wall.
3. Clitellum may be present seasonally.
Hence, the specimen belongs to class Oligochaeta.
1. Body consists of 100-120 ring-like segments.
2. Dorsal surface is marked by a dark line of dorsal blood vessel.
3. One pair of genital papillae is present of the ventral surface of the 17th and 19th segments.
4. A female and paired male genital apertures are present ventrally on the 14th and 18th
segments.
5. Clitellum, if present, are on 14th to 16th segments.
Hence, the specimen seems to be Pheretima sp.
Hirudinaria sp. (Indian cattle leech)
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1. Body is triploblastic, bilaterally symmetrical, metamerically segmented and covered by
cuticle.
2. Appendages, if present are disjointed.
3. Mouth and anus are terminal.
Hence, the specimen belongs to phylum Annelida.
1. Body is dorsoventrally flattened or cylindrical with anterior and posterior suckers.
2. Mouth lies in the ventral surface of anterior sucker.
3. Anus opens mid-dorsally in front of posterior sucker.
4. Clitellum appears at sexual maturity.
Hence, the specimen belongs to class Hirudinea.
1. Vermiform body with 108 annuli covering 33 metameric segments.
2. Presence of five pairs of semi-circular, black eye spots on 1st, 2nd, 3rd, 5th and 8th annulus.
3. Mouth is triradiate aperture on the funnel shaped pre-oral chamber.
4. Posterior sucker is circular in shape.
5. Each of the 6th to 22nd segments bears a pair of nephridiopore on the ventral surface.
6. Male and female gonopore apper mid-ventrally on the 10th and 11th segments respectively.
Hence, the specimen seems to be Hirudinaria sp.
B. Arthropods
King Crab
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1. Body is segmented and covered by chitinous cuticle.
2. Body segments bear paired externally jointed appendages.
3. Usually with anterior photoreceptors.
Hence, the specimen belongs to Phylum Arthropoda.
1. Body is divided into prosoma and opisthosoma.
2. Prosoma bears six pairs of appendages.
3. First two pairs of appendages are chelicerate and pedipalpi.
4. Book-gill or book-lung is present.
Hence, the specimen belongs to Subphylum Chelicerata.
1. Opisthsoma is divided into mesosoma and metasoma.
2. Mesosoma bears 5 or 6 pairs of biramous, lamelliform appendages, except the first one.
3. Presence of telson.
Hence, the specimen belongs to Class Merostomata.
1. Prosoma and opisthosoma are divided by a hinge.
2. Chelicera is three segmented.
3. Pedipalpi with six segments and spiny gnathobases.
4. Elongated mouth is bounded by epistome and chilaria.
Hence, the specimen belongs to Subclass Xiphosura.
1. Prosoma has an unsegmented horse shoe shaped carapace with bent edges to form a
doublure.
2. Carapace has one median and two lateral ridges.
3. Opisthosoma has serrated edges.
Hence, the specimen seems to be King Crab.
Balanus sp. (Rock barnacle)
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1. Body is segmented and covered by chitinous cuticle.
2. Body segments bear paired externally jointed appendages.
3. Usually with anterior photoreceptors.
Hence, the specimen belongs to Phylum Arthropoda.
1. Body is divided into two or three parts.
2. Head bears on or two pairs of antennae, two pairs of maxillae and one pair of mandible.
3. Usually compound eyes are present.
Hence, the specimen belongs to Subphylum Mandibulata.
1. Dorsal surface is covered by a carapace.
2. Head bears two pairs of preoral and three pairs of postoral appendages.
3. Antennules are uniramous while other appendages are biramous.
4. Biramous appendages are either phyllopodium or stenopodium.
Hence, the specimen belongs to Class Crustacea.
1. Carapace is folded.
2. Body is protected by hard calcareous plates.
3. Presence of six pairs of similar biramous thorasic appendages.
4. Abdomen is rudimentary.
Hence, the specimen belongs to Subclass Cirripedia.
1. Scutum and tergum support the valvular carapace.
2. Membranous preoral surface is modified for attachment.
3. Six calcareous plates surround the body of the animal.
Hence, the specimen seems to be Balanus sp.
Eupagurus sp. (Hermit crab)
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1. Body is segmented and covered by chitinous cuticle.
2. Body segments bear paired externally jointed appendages.
3. Usually with anterior photoreceptors.
Hence, the specimen belongs to Phylum Arthropoda.
1. Body is divided into two or three parts.
2. Head bears on or two pairs of antennae, two pairs of maxillae and one pair of mandible.
3. Usually compound eyes are present.
Hence, the specimen belongs to Subphylum Mandibulata.
1. Dorsal surface is covered by a carapace.
2. Head bears two pairs of preoral and three pairs of postoral appendages.
3. Antennules are uniramous while other appendages are biramous.
4. Biramous appendages are either phyllopodium or stenopodium.
Hence, the specimen belongs to Class Crustacea.
1. Presence of stalked eye.
2. Thorax has eight and abdomen has six or seven segments.
3. Fan-like tail has uropod and telson.
Hence, the specimen belongs to Subclass Malacostraca.
1. Body is elongated and asymmetrical.
2. Right chella is larger than the left one.
3. Abdominal appendages are reduced on the left side and absent on the right side.
4. Uropods are hook like.
Hence, the specimen seems to be Eupagurus sp.
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Periplaneta sp. (Cockroach)

1. Body is segmented and covered by chitinous cuticle.
2. Body segments bear paired externally jointed appendages.
3. Usually with anterior photoreceptors.
Hence, the specimen belongs to Phylum Arthropoda.
1. Body is divided into two or three parts.
2. Head bears on or two pairs of antennae, two pairs of maxillae and one pair of mandible.
3. Usually compound eyes are present.
Hence, the specimen belongs to Subphylum Mandibulata.
1. Body is divided into head, thorax and abdomen.
2. Thorax bears three pairs of jointed walking legs and usually one or two pairs of wings.
3. Mostly, abdomen has eleven segments.
Hence, the specimen belongs to Class Insecta.
1. Presence of wings.
2. Mandibles are articulated at two points.
Hence, the specimen belongs to Subclass Pterygota.
1. Orientation of head is hypognathus.
2. The ectognathous mouthparts are modified for biting and chewing.
3. Pronotum is shield-like.
4. Abdomen has ten segments.
5. Abdomen bears a pair of jointed anal cerci and unjointed anal styles (in male)/a pair of
jointed anal cerci only (in female).
Hence, the specimen seems to be Periplaneta sp.
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Bombyx mori (Mulberry slik moth)

1. Body is segmented and covered by chitinous cuticle.
2. Body segments bear paired externally jointed appendages.
3. Usually with anterior photoreceptors.
Hence, the specimen belongs to Phylum Arthropoda.
1. Body is divided into two or three parts.
2. Head bears on or two pairs of antennae, two pairs of maxillae and one pair of mandible.
3. Usually compound eyes are present.
Hence, the specimen belongs to Subphylum Mandibulata.
1. Body is divided into head, thorax and abdomen.
2. Thorax bears three pairs of jointed walking legs and usually one or two pairs of wings.
3. Mostly, abdomen has eleven segments.
Hence, the specimen belongs to Class Insecta.
1. Presence of wings.
2. Mandibles are articulated at two points.
Hence, the specimen belongs to Subclass Pterygota.
1. Body colour is creamy white.
2. Entire body and wings are covered with minute scales and hairs.
3. Antennae are bipectinate type with 35 to 40 small segments.
4. The tibia has one spur (in female)/ two spurs (in male).
5. The abdomen consists of eight segments (in male)/ seven segments (in female).
6. Presence of six pairs of spiracles in the abdomen.

Hence, the specimen seems to be Bombyx mori.
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Onychophora
Peripatus sp. (Velvet worm)

1. Body is segmented and bilaterally symmetrical.
2. Presence of thin cuticle on body surface.
3. Head consists of three segments, one preoral and two postoral.
4. Presence of many stumpy, unjointed, clawed appendages.
Hence, the specimen belongs to the Phylum Onychophora.
1. Caterpillar-like body is covered by velvety skin and with many transverse rows of fine
papillae.
2. Preoral segment bears a pair of preantennae.
3. Postoral segments bear jaws and oral papillae.
4. All trunk segments are identical.
5. Distal end of trunk appendages bear spinose pads and two recurved claws.
6. Anus opens at the posterior end.
7. Genital pore is situated between the last pair of legs.
8. Nephridiopores are present at the base of each leg.
Hence, the specimen seems to be Peripatus sp.
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C. Mollusks
Chiton sp. (Coat-of-mail shell)

1. Unsegmented and bilaterally symmetrical body with mantle.
2. Body is divided into head, ventral muscular foot and dorsal visceral hump.
3. Externally body is covered by hard, calcareous shell.
Hence, the specimen belongs to Phylum Mollusca.
1. Elongated body with terminal mouth and anus.
2. Presence of broad ventral foot.
3. Eight articulated transverse shell valves are on the dorsal surface.
4. Shell valves are with insertion plates and teeth.
5. Border of shell forms a spiculose or scaly girdle.
Hence, the specimen belongs to Class Polyplacophora.
1. Body is elliptical, convex dorsally and flattened ventrally.
2. Numerous bipectinate ctenidia project in the pallial groove on either side of the body.
3. Presence of labial palps on either side of the head.
Hence, the specimen seems to be Chiton sp.
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Dentalium sp. (Elephant-tooth shell)

1. Unsegmented and bilaterally symmetrical body with mantle.
2. Body is divided into head, ventral muscular foot and dorsal visceral hump.
3. Externally body is covered by hard, calcareous shell.
Hence, the specimen belongs to Phylum Mollusca.
1. Body is bilaterally symmetrical.
2. Mantle and shell are elongated with opening at either ends.
3. Foot is cylindrical and pointed.
4. Presence of captacula.
Hence, the specimen belongs to Class Scaphopoda.
1. Shell is slightly curved.
2. Rudimentary proboscis-like head on the concave side of the body.
3. Captacula are filamentous with sucker-like ends.
4. Foot is tongue shaped.
Hence, the specimen seems to be Dentalium sp.
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Pila sp. (Apple snail)

1. Unsegmented and bilaterally symmetrical body with mantle.
2. Body is divided into head, ventral muscular foot and dorsal visceral hump.
3. Externally body is covered by hard, calcareous shell.
Hence, the specimen belongs to Phylum Mollusca.
1. Presence of long spirally coiled shell.
2. Head and foot retain bilateral symmetry but visceropallium is asymmetrical.
3. Head is distinct with eyes, tentacles and mouth.
4. Foot is broad and flattened.
Hence, the specimen belongs to Class Gastropoda.
1. Shell is closed by operculum.
2. Mantle cavity opens anteriorly.
3. Ctenidia is in front of head.
Hence, the specimen belongs to Subclass Prosobranchia.
1. Body is covered by a globular, univalve shell.
2. Shell surface is marked by lines of growth.
3. Presence of an elliptical operculum, marked by concentric rings of growth around a
nucleus.
4. Head bears two pairs of tentacles, long and short and a pair of eyes.
5. Presence of nuchal lobes on the two sides of the head.
Hence, the specimen seems to be Pila sp.
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Doris sp. (Sea lemon)

1. Unsegmented and bilaterally symmetrical body with mantle.
2. Body is divided into head, ventral muscular foot and dorsal visceral hump.
3. Externally body is covered by hard, calcareous shell.
Hence, the specimen belongs to Phylum Mollusca.
1. Presence of long spirally coiled shell.
2. Head and foot retain bilateral symmetry but visceropallium is asymmetrical.
3. Head is distinct with eyes, tentacles and mouth.
4. Foot is broad and flattened.
Hence, the specimen belongs to Class Gastropoda.
1. Shell is reduced, becoming internal or lost.
2. Mantle cavity is either at the posterior end or absent.
3. Presence of secondary gills.
Hence, the specimen belongs to Subclass Opisthobranchia.
1. Body is an oval mass with convex dorsal and flat ventral sides.
2. Head bears a pair of rhinopores.
3. Presence of spicules and tubercles on the body surface.
4. Anus is surrounded by secondary branchae on mid-dorsal line in posterior end.
Hence, the specimen seems to be Doris sp.
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Pinctada sp. (Pearl oyster)

1. Unsegmented and bilaterally symmetrical body with mantle.
2. Body is divided into head, ventral muscular foot and dorsal visceral hump.
3. Externally body is covered by hard, calcareous shell.
Hence, the specimen belongs to Phylum Mollusca.
1. Laterally compressed body with bilateral symmetry.
2. Two shell valves are united by a dorsal ligament.
3. Head is rudimentary.
4. Foot wedge-shaped or reduced.
Hence, the specimen belongs to Class Bivalvia.
1. Mouth is present between two labial palps.
2. Ctenidial filaments are folded and interconnected.
3. Presence of siphon.
Hence, the specimen belongs to Subclass Lamellibranchia.
1. Hinge line is straight and produces two wing-like processes at each end.
2. Shell surface is coarse, irregular and bears radiating bands forming finger-like projections
at margins.
3. Right shell is small and thin.
4. Left shell is larger and convex.
Hence, the specimen seems to be Pinctada sp.
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Sepia sp. (Cuttle fish)

1. Unsegmented and bilaterally symmetrical body with mantle.
2. Body is divided into head, ventral muscular foot and dorsal visceral hump.
3. Externally body is covered by hard, calcareous shell.
Hence, the specimen belongs to Phylum Mollusca.
1. Presence of circum-oral tentacles and well-developed eyes.
2. Epipodium is modified into a siphonal apparatus.
3. Shell may or may not be present.
Hence, the specimen belongs to Class Cephalopoda.
1. Mantle is naked.
2. Head has eight sucker-bearing arms and two longer, retractile, tentaculate arms.
3. Funnel is a closed tube.
4. Eyes are provided with crystalline lens.
Hence, the specimen belongs to Subclass Coleoidea.
1. Shell is internal.
2. Body is dorsoventrally flattened and divided into head, neck and trunk.
3. Lateral abdominal fins are not united posteriorly.
4. In male, left fourth arm is hectocotylised.
Hence, the specimen seems to be Sepia sp.
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Octopus sp. (Devil fish)

1. Unsegmented and bilaterally symmetrical body with mantle.
2. Body is divided into head, ventral muscular foot and dorsal visceral hump.
3. Externally body is covered by hard, calcareous shell.
Hence, the specimen belongs to Phylum Mollusca.
1. Presence of circum-oral tentacles and well-developed eyes.
2. Epipodium is modified into a siphonal apparatus.
3. Shell may or may not be present.
Hence, the specimen belongs to Class Cephalopoda.
1. Mantle is naked.
2. Head has eight sucker-bearing arms and two longer, retractile, tentaculate arms.
3. Funnel is a closed tube.
4. Eyes are provided with crystalline lens.
Hence, the specimen belongs to Subclass Coleoidea.
1. Body is globoid and divided into head and visceral hump.
2. Head bears a pair of funnels, eyes and eight elongated arms.
3. Inner side of each arm bears two rows of suckers.
4. In male, right third arm is hectocotylised.
Hence, the specimen seems to be Octopus sp.
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D. Echinoderms
Asterias sp. (Star fish)

1. Usually exhibit pentamerous symmetry.
2. External spines are commonly present.
3. Oral surface is directed downward.
4. Presence of tube-foot.
Hence, the specimen belongs to Phylum Echinodermata.
1. Body is star-shaped.
2. Ambulacral grooves bear double series of tube-feet with suckers.
3. Mouth is directed downwards.
Hence, the specimen belongs to Subphylum Asterozoa.
1. Arms are not sharply demarcated from the cental disc.
2. Madreporite is on the oral surface.
3. Presence of pedicellariae.
Hence, the specimen belongs to Class Asteroidea.
1. Five radiating arms arise from the pentagonal central disc.
2. Anus is eccentrically placed on convex aboral surface.
3. Ambulacral groove extends from mouth to tip of each arm.
Hence, the specimen seems to be Asterias sp.
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Antedon sp. (Sea lily)

1. Usually exhibit pentamerous symmetry.
2. External spines are commonly present.
3. Oral surface is directed downward.
4. Presence of tube-foot.
Hence, the specimen belongs to Phylum Echinodermata.
1. Creature with a stalk.
2. Ambulacral grooves are narrow and ciliated.
3. Tube feet are tentacular and strongly ciliated.
4. Mouth is directed upwards.
Hence, the specimen belongs to Subphylum Crinozoa.
1. Body is more or less hemispherical.
2. Arms are branched and five in number.
3. Anus is on the oral surface.
4. Ambulacral grooves are open.
Hence, the specimen belongs to Class Crinoidea.
1. Body is largely composed of calyx covered by tegmen.
2. Anus is on a papilla in an inter-radius.
3. Pinnule arises on alternate sides of each arm.
Hence, the specimen seems to be Antedon sp.
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Echinus sp. (Sea urchin)

1. Usually exhibit pentamerous symmetry.
2. External spines are commonly present.
3. Oral surface is directed downward.
4. Presence of tube-foot.
Hence, the specimen belongs to Phylum Echinodermata.
1. Body is globoid and worm like in shape.
2. Mouth is directed downwards or forwards.
3. Ambulacral grooves are covered.
Hence, the specimen belongs to Subphylum Echinozoa.
1. Body is spheroidal or discoidal or heart shaped.
2. Body is enclosed in a rigid test.
3. Ambulacral grooves are meridional in position.
Hence, the specimen belongs to Class Echinoidea.
1. Body is covered by spines.
2. Three jawed pedicellariae and sphaeridia are present among the spines.
3. Anus at the centre of upper surface is surrounded by periproct.
4. Presence of Aristotle’s lantern.
Hence, the specimen seems to be Echinus sp.
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Cucumaria sp. (Sea cucumber)

1. Usually exhibit pentamerous symmetry.
2. External spines are commonly present.
3. Oral surface is directed downward.
4. Presence of tube-foot.
Hence, the specimen belongs to Phylum Echinodermata.
1. Body is globoid and worm like in shape.
2. Mouth is directed downwards or forwards.
3. Ambulacral grooves are covered.
Hence, the specimen belongs to Subphylum Echinozoa.
1. Body is elongated in shape.
2. Oral-aboral axis is horizontal.
3. Anus is aboral with paired respiratory trees.
Hence, the specimen belongs to Class Holothuroidea.
1. Body is five sided, each side is provided with double rows of tube-feet.
2. Mouth is surrounded by branched tentacles.
3. Presence of smooth, thin, collar-like introvert at the base of tentacles.
Hence, the specimen seems to be Cucumaria sp.
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STUDY OF DIGESTIVE SYSTEM, SEPTAL NEPHRIDIA AND
PHARYNGEAL NEPHRIDIA OF EARTHWORM
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T.S. THROUGH PHARYNX, GIZZARD, AND TYPHLOSOLAR
INTESTINE OF EARTHWORM
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MOUNT OF MOUTH PARTS OF Periplaneta sp.
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DISSECTION OF NERVOUS SYSTEM OF Periplaneta

DISSECTION OF DIGESTIVE SYSTEM OF Periplaneta
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C4P–Cell Biology (Lab)
Preparation of temporary stained squash of onion root tip to study various
stages of mitosis
Introduction:
An ordinate division of Chromosomes routed through consecutive changes on resulting in
increase of cell number will equal chromosomal contain, is termed as mitosis. The process
includes the replication of chromosomeand distribution of two sets of chromosome into two
daughter nuclei.
Mitosis is arbitrarily divided into 4 stages:
1. Prophase
2. Metaphase
3. Anaphase
4. Telophase
Materials Required:
i.

Onion bulb (Alliumcepa)

ii.

Aceto-orcein (2%)

iii.

Acitic acid (45%)

iv.

Hcl

v.

Coverslip

vi.

Compound Microscope

Methods:
1. Roots are grown from bulb of onion in aerated distilled water at room temperature.
Vigorously growing 2-3 days old healthy roots of 1 cm in length can be used.
2. Fresh young roots of onion about 2-3 cm long are cut and washed in running tap water
to remove dirt.
3. About 5 mm of the tip portion of the root is cut out.
4. The root tips are fixed in aceto- alcohol i.e. acetic acid: absolute methanol ethanol
(1:1 v/v) in specimen tube for 1 hour.
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5. The tips are transferred into mixture of 2% aceto-orcein and normal Hcl (9%:1 v/v).
6. Gently heated for a few seconds without boiling.
7. The root tips are kept in mixture for 15 minutes to half an hour.
8. The root tips are transferred into a clean grease free slide.
9. About 2 mm of the exact portion of the root tips is cut out.
10. About a drop of n1% aceto-orcein solution is added over the root tips.and coved with
a coverslip.
11. Excess stain is blotted away
12. The squashing (in 45% acetic acid) is done by applying uniform vertical pressure on
the cover slip with a thumb or by tapping the contents under coverslip with the aid of
the flat end of abrush.
13. The squashed preparations are observed under compound microscope. If preparations
are desired nature. The coverslip is covered with paraffin wax temporary.
Observation
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INTERPHASE:


Nuclear membrane is present.



Coiled chromosome are dense.



Nucleolus can be found.

PROPHASEE:


Nuclear membrane almost disappear.



Chromosome cell is not vivid.



Chromatids are not distinct.



Nucleolus disappear
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METAPHASE:


Spindle fibre has been formed.



Chromosomes are attached with the spindle by their centromeres.



Chromatids are extended on either side.



Axis that is equatorial in position.

ANAPHASE:


Chromosome centromere divides and daughter chromosome arte formed.



Spindle fibre extended more.



Daughter chromosome moves to the pole of the spindle.

TELOPHASE:


Spindle disappears.



Daughter chromosome are assembled to the opposite pole.



Nuclear membrane formation again start.

CYTOKINESIS:


Chromosome become indistinct.



Cell plate is formed.



Nuclear membrane reappears.
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STUDY OF DIFFERENT STAGES OF MEIOSIS IN
GRASSHOPPER TESTIS CELLS

Grasshopper testis is an ideal material for studying various stages of meiosis. Grasshopper is
of good choice because it is easily available in lawns and fields, males can be easily
distinguished from female and testis is easy to dissect. In addition, it has fewer number of
chromosomes (locally available species contain 17 or 19 or 21 chromosomes in males; odd
number of chromosomes due to XX/XO sex chromosome system) and all chromosomes are
of one type, i.e., acrocentric, facilitating unambiguous identification of division stages.
MATERIALS REQUIRED
i.

Male grasshopper,

ii.

Insect saline (0.67% NaCl),

iii.

1:3 aceto-ethanol fixative, 70% and 90% ethanol,

iv.

2% acetoorcein stain

v.

45% acetic acid,

vi.

Slide,
Cover glass,

vii.

Sealing wax or nail polish.

PROCEDURE
Fixation of grasshopper testes:
1. Hold a male grasshopper in hand, give a small incision with scissors at the junction of
thorax and abdomen and press the abdomen gently. The testes covered in yellow fat bodies
will pop out. Dissect them out and put in insect saline. Remove yellow fat with the help of
forceps as much as possible. A pair of testes (each having a bunch of white tubules) will
be seen.
2. Transfer the tubules in a tube and fix in aceto-ethanol fixative, close the tube and leave for
20 minutes.
3. Remove fixative and add 90% ethanol, leave for 2hr.
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4. Decant 90% ethanol and add 70% ethanol. The testes can be stored in 70% ethanol for a
long period of time if the tube is tightly closed. Storing at 4oC is even better.
Staining and making squash preparation:
1. Stain the fixed testis in aceto-orceine for 30 min.
2. Take a drop of 45% acetic acid on slide, place a few tubules of testis in the drop, leave for
1-2 min. If acetic acid drop becomes coloured, it can be decanted and a fresh 45% acetic
acid drop can be added.
3. Place a cover glass on the tubules and squash using a rubber-end pencil under the folds of
a blotting paper.
4. Seal the edges of the cover glass with molten wax or with nail polish immediately to
prevent drying of acetic acid film and entry of air bubbles.
5. The slide is ready for observation under a microscope.
OBSERVATIONS
Different phases of mitosis can be observed as shown in the figures below:
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MEIOSIS PHASE
LEPTOTENE:






The reticulum of meiotic nucleus is
opened out.
Chromosome is more distinct.
Chromosome appears as long slender and
threads.
Chromosome numbering is not possible.
Chromosome looks beaded like.

ZYGOTENE:




Pair chromosome intimately associated.
Forms bivalent.
Chromosome are much shorted and
thicker.

PACHYTENE:





Chromosome are thicker than the earlier
stage.
Chromosome are associated in pair
through out their length.
Presence of nuclear membrane.
Formation of chaiasma.

DIPLOTENE:






Nuclear membrane present.
Separation of paired chromosome noted.
Bivalents with four chomatids visible.
Formation of chaisma also seen.
Single unpaired x chromosome is short
and thicker.

DIAKINESIS:
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Chromosome shorter and thicker.
Loops few in number.
Terminalisation in the way of completion.
Some of the bivalent completely
terminalized showing end to end
attachment with the figure like circle.
Terminalized and incompletely
terminalized chromosome are scattered
throughout the cytoplasm.
Single rod shaped X-chromosome is
present.

PROPHASE II:





Chromosome become visible due to
dehydration of cell.
Each arm of chromosome passes two
chromosome.
Nuclear membrane and gradually
disappear.
Centreols move to the opposite site.

METAPHASE I:





Each chromosome pairs a position on the
equatorial plates.
Polar view gives an arrangement just as a
line of the circle.
Almost all chromosome are terminalized.
Chromosome are exceptionally short and
thicker.

METAPHASE II:






Nuclear membrane have broken down
again.
Short rod shaped chromosome are
arranged in the equatorial plates in pair
parallely.
Absence of chiasma.
Polar view shows as circular arrangement
at the periphery.

ANAPHASE I:





Chromosome forms a dyad.
Movement of chromosomes towards the
pole by separation of chromatids.
Each pole contain a set of chromosome.
Sex chromosome at one pole.

ANAPHASE II:
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Chromosomes move towards pole by
separation of chromatids.
Chromosome rod shaped.
Chromosome are shorter and thicker.
All each side of the equatorial plate equal
numbers of chromosome are present.

TELOPHASE I:





Chromosome reaches at pole.
Chromosome appears elongated and thin.
Cytokinesis may or may not occur.
Nuclear membrane appears around each
group of chromosome(not visible).

TELOPHASE II:
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Presence of shorter cluster of
chromosome at each pole.
Cytokinesis is visible.
Nucleolus and nuclear membrane are
appear.

Preparation of Permanent Slide to Show the Presence of Barr body in
human female blood cells/ cheek cells:
Introduction:
Barr body or sex chromatin refers to a condensed mass of chromatin representing an inactive
X chromosome seen iin the nuclei of somatic cells of female mammals. In 1949, Murry Barr
and E. G Bertram found in the nerve cells as well as in most of the body cells of a female cat
a small dark body. They recognised this later on as sex chromatin. This sex chromatin is also
called the Barr body after its discoverer. Later on, it was also found in the cells of other
mammals but was further noticed that such structures are absent in the male counterpart and
only found in females. In humans this body is easily detected in the female’s buccal mucosal
cells and fibroblast but not in males. This is a highly condensed structure with a diameter
ofabout 1µm and lines against the nuclear enveloped. It is Feulgen positive and hence it has
DNA in it. Later it has been proved that this body is an inactive X chromosome.
Materials required:
i.
ii.
iii.
iv.

Spatula
Glass slides
Coverslips
Compound Microscope

Reagents required:
i.
ii.
iii.
iv.
v.

Giemsa Stain
Ethanol and Methanol
Hcl
Xylene
DPX

Methods:
i.

At first glass slides are cleaned with 95% ethanol and marked on one side with
glass marker. After that slides is covered with a thin film of Mayer’s glycerol
albumin.

ii.

After that wash the mouth with tap water and scraped firmly glass slide against the
fingers held outside the cheek.

iii.

Buccal smears are immediately dipped into the fixative kept in coplin jar.

iv.

Ethanol, ethanol+ ether or methanol may be used as fixatives.
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v.

In case of ethanol it should kept for 15-30 minutes however in case of methanol it
should kept for overnight.

vi.

After fixation slides are taken out and are air dried.

vii.

Air-dried slides are then transferred into the coplin jar containing 6N HCL for ….
minutes at 20-22oC.

viii.

After acid hydrolysis slides are taken out and kept under tap water for 10 mnutes.

ix.

Finally the slides are air dried and ready for staining.

x.

Slides are immersed in phosphate buffered (ph 6.4) 4% giemsa stain for 10
minutes,

xi.

After that slides are transferred to distilled water for differentiation.

xii.

The slides are then taken out and air-dried.

xiii.

The air dried slides are cleared in xylene and mounted in DPX.

Observation:
The slide is observed under oil immersion lense of the compound microscope to find out the
deeply stained small body i.e Barr body attached to the nuclear membrane.
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FEULGEN STAINING FOR DNA
INTRODUCTION
Feulgen stain is a staining technique discovered by Robert Feulgen and used in histology to
identify chromosomal material or DNA in cell specimens. It is darkly stained. It depends on
acid hydrolysis of DNA, therefore fixating agents using strong acids should be avoided. The
specimen is subjected to warm (60 °C) hydrochloric acid, then to Schiff reagent. In the past, a
sulfite rinse followed, but this is now considered unnecessary. Optionally, the sample can be
counterstained with Light Green SF yellowish. Finally, it is dehydrated with ethanol, cleared
with xylene, and mounted in a resinous medium. DNA should be stained red. The
background, if counterstained, is green. The Feulgen reaction is a semi-quantitative
technique. If the only aldehydes remaining in the cell are those produced from the hydrolysis
of DNA, then the technique is quantitative for DNA. It is possible to use an instrument
known as a microdensitometer or microspectrophotometer to actually measure the intensity
of the pink Feulgen reaction for a given organelle. Using this procedure, it was early
determined that interphase cells were composed of two populations, those with diploid DNA
and those with tetraploid DNA (two complete genomes). The nuclei looked identical, but one
contained twice as much DNA. This gave rise to the division of the interphase period of the
cell cycle to G1, S, and G2 phases based on the synthesis of that extra DNA.
MATERIALS REQUIRED
1. Schiff’s reagent (It is prepared by pouring 200 mL of boiling distilled water over 1-g
basic fuchsin. Shake thoroughly, cool to 50°C, filter, and add 30 mL 1N HCl to the
filtrate. Cool to room temperature and add 1 g potassium metabisulfite (K2S2O5).
Allow the solution to stand overnight in the dark or until a light straw or faint pink
color develops. If not completely decolorized, add 0.5 g charcoal powder, shake,
filter through a coarse filter, and refrigerate in a tightly-stoppered bottle in the dark.)
2. 1N HCl,
3. Sodium metabisulphite,
4. Freshly prepared bleaching solution (5 ml of 10% sodium metabisulphite + 5 ml of
1N HCl + 90 ml of distilled water),
5. Fast green FCF (0.5% in 90% ethanol),
6. Tissue fixed in Carnoy fixative.
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PROCEDURE
1. The slides containing thetissue section was processed serially through following steps :
2. Dip in the Xylene in coplin jar for 5 min each 2 times
3. Absolute ethanol 5 min
4. 90%, 70%, 50%, 30% ethanol 5 min each
5. Distilled water 5 min
6. 1N HCl (at room temperature) 2 min
7. 1N HCl (at 60oC in water bath) 6 min
8. 1N HCl (at room temperature) quick rinsing
9. Distilled water rinse once
10. Schiff’s reagent 2h in dark
11. Bleaching solution 1 min
12. Distilled water rinse once
13. 30%, 50%, 70%, 90% ethanol 5 min each
14. Fast green (FCF) 1 or 2 quick dips
15. Absolute ethanol10 min
16. Xylene 10 min
17. Air dry, mount in DPX and observe under a microscope
OBSERVATION
Each cell will have clear cytoplasm and pink staining in the nucleus. Pink staining will be
directly proportional to the amount of DNA present per unit area and the intensity can be
quantitated in a cytophotometer. With proper control the DNA quantity per cell nucleus can
be presented.
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CELL VIABILITY ASSAY BY TRYPAN BLUE EXCLUSION
The dye, Trypan blue is not permeable through intact cell membrane and thus do not stain the
live cells, however it stains the dead cells as the membrane of the dead cell is not intact. This
is also called as dye exclusion, because live cells exclude the dye and remain unstained.
Determining the approximate number of viable cells by dye exclusion involves mixing an
aliquot of cells with a volume of buffer or balanced saline containing a water-soluble
(membrane lipid-insoluble) dye (e.g. trypan blue) that is visible when it leaks into cells that
have damaged plasma membranes.
MATERIALS REQUIRED
i.
ii.

Any type of single cell suspension in PBS
0.4% Trypan blue in PBS.

PROCEDURE
1. Make single cell suspension of any cell type in PBS in a tube.
2. Add equal volume of 0.4% trypan blue prepared in PBS to the cell suspension.
3. Immediately take a drop of cell suspension on slide, cover with a cover glass and observe
under a microscope. Mixing of trypan blue to the cell suspension should be done just before
making the observation otherwise after a while (2-3 min.) even the live cells start showing
blue colour.
4. One can also use this method for counting viable cells in a suspension using a
hemocytometer
OBSERVATION
Live cells will not be stained while dead cells will be brightly stained.
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Mitochondria identification through vital staining
INTRODUCTION:
Mitochondria are considered as power houses of a cell as it produces ATP by a process called
oxidative phosphorylation. Each cell contains large no of mitochondria and they can be
observed under a light microscope if stained with Janus green. This stain is bluish green in
colour when a oxidized and colour when a oxidized and colour less when reduced. When a
dilute solution of the stain is applied to stain the cell in mitochondria. Since mitochondrial
inner membrane contains cytochrome oxidase enzyme which can keep the stain in oxidazed
state. The mitochondria appeared stained while in rest of cytoplasm the stain gets reduced
thus appear colourless.
MATERIAL REQUIRES:

1.
2.
3.
4.

Ethanol soaked tooth pick
Slide
Cover glass
0.01% Janus green B stain in normal saline

PROCEDURE:
1. Dry the ethanol soaked tooth pick in air and scrape gently the inner slide of cheek. A
larger no of cells will come on the tooth pick.
2. Gently rub the tooth pick on the slide in one direction to made a spread of cells. Dry
the cells on slide. So that the class will not get washed away while staining.
3. Put a few drops of Janus green stain and leave for 5-10 min for staining.
4. After 5 mints of staining, rime cells once with distilled water. So that complete stain is
not gone and a diluted stain remains. Mounts the cells into drop of distilled water with
cover glass observe under the light flied students microscope. The cells can
alternatively be mounted in the stain itself. A few air bubbles remaining inside the
cover glass give a background. Stain that makes the viewing easy. The slide can be
observed under the high magnification of a student microscope.
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OBSERVATION:
Each cell is seen to contain a large number of tiny round on elongated bacteria like bodies in
the cytoplasm mainly around the nucleus. Generally they are not strongly stained thus appear
like pimples on a face. Mitochondria can be easily distinguished form a bacterium as
bacterial cells become more prominently stained and appear sharper then mitochondria. Also
as bacteria are on the surface of cells. They will be focused at a slightly different level than
mitochondria can be distinguished.
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