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1- contractile vacuole, 2- nucleus 3- endoplasm,
4- ectoplasm 5- pseudopodium, 6- food vacuole.
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1- nucleus, 2- ectoplasm, 3- endoplasm, 4- red blood
corpuscle inside food vacuole
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Simple binary fission in Amoeba
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1- cyst, 2- nuclear fragments, 3- small Amoebae inside
cyst, 4- small Amoeba after leaving cyst.



Class Mastigophora &lulagud! dudy - ¥

o sliy Olgd) o Lgd b8 3 S A5 )1 o s

3.8.;-\ LSLF Olgd! dsluy J.:fi ji bou d9 e J.fj WOy &d)

S A5 0l iy Olbgudl gt 3 cnd! g2 1oy el
.:\.33\}35-\ CJLJG}..J‘ dg) C.\;j daLd CJLaer\ dg) s

Sub- Class phytomastigophora &bl Slbsudl &5y e — i

o9 el ol .ﬂﬁ ‘:% 5;7- ol \.3;3 J.:S)j.&\ a5l ‘5;5; R
Nl gt \gakial

Sub- Class Zoomastigophra &slg3! clbsudl iy o — &
Wy bt 513 JadyslS Ay éj‘ TP Joid R
Y Y Sy DLV Wil alua 515 Gkdb Bl

Euglena Gk gud!

JegyslSIN B3le Jo gty Ldall olhl G Olgd) Mo iy

Ol dog Ll dle oy JLai¥) Al i 529 Ao J51
B LIS Judgy skl 350s Aol gy (sdiny maid 652 3 4] Ca
S dy Lieme oy B Aysb B o4l 0 Al A G iy

AR



4 bty Jime Olgd ey Lt sl 3 B39 gl) dyguaall LR
Jif 4333 dwd peel) oyl SLY D) s gy O slid
gt ) oy 33 JSH med a1 355 (29 o)) A
Eagkl gl e bgldl Liwy pagadl Gpm IS pies
L (o 050 AiBS Lapdlygigp 8IS el dagy z93js o oty
S R B drgs By b 4 Lt jadu Gy
ppadl Olgmdll o 3de B Lty E3gimal] Ahos 210 gacnd!
Lol drgy gagmdl 3 Blgons ol sgndll by Bustodl
Ll 29 Dol daddy Opm &1 aeo o U pagaud) g
G Spae drgy ) Chame o L Bl aliy sguall
Sladldl By JBgppSl 3L o Bppies 21 BT 233U g5
Bygias alorl Jo (g% pdlgind) OB SIS ) BLoYLy o)ad)
oda B g asalealylIl B pag L) 4t 33l 0 058 K2

dcdeolyldl plar Y plur Yl

Yy



Euglena Ldersd!

—0 dleald) plea Y - R ml) semdll -7 Aal i) —Y bsud) -
O =V o) ad ) luandl =1 8l

1. flagellum, 2. Stigma, 3. Contrarctile vacuole, 4. paramylum
bodies, 5. Nucleus, 6. Chromatophores, 7. Reservoir.
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1.flagellum, 2.undulatihng membrane, 3.nucleus, 4-basal
granule, 5.Kinetonucleus.
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1. Sporozoite, 2. trophozoite, 3. gametocyte, 4. Cyst,
5. macrogamete, 6.residual cytoplasm, 7.microgamete,
8.zygote, 9.pseudonavicella.
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Life history of Plasmodium
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1- sporozoite, 2-red blood corpuscle, 3-trophozoite,

4- schizont, 5- merozoite, 6-microgametocyte,

7- microgametocyte, 8- microgamatete, 9-macrogamete,

10- ookinete, 11- oocyst, 12- immature oocyst,
13- mature oocyst, 14- salivary gland cells.
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1- trichocysts, 2- oral groove, 3- undulating membrance,

4- gullet, 5- food vacuole, 6- cilia, 7- radial canal,
8- micronucleus, 9- macronucleus, 10- contractile vacuole.
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1- pellicle, 2- trichocyst, 3- baseal granule, 4- cilium,
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1- macronueleus, 2- mcronucleus, 3- female nucleus,
4- maie nueleus, 5- zygote.
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1- oral groove, 2- micronucleus, 3- contractile vacuole,
4- anus, 5- gullet, 6- macronucleus,7- cilia.
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A. Fertilized egg B. 2-blastomere stage. C.4-blastomere
stage D. morula stage E. transverse section in blastula F.
longitu-dinal section in gastrula G. transverse section in
gastrula.

1. Blastoderm, 2. Primary body cavity, 3. Endoderm,
Archenteron, 5. Blastopre, 6. Ectoderm.
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A. Diagramatic longitudinal section in Hydra

B. Diagramatic longitudinal section in Fasciola
C.Diagramatic transverse section in Fasciola
Diagramatic longitudinal section in Ascaris
Diagramatic transverse section in Ascaris
Diagramatic longitudinal section in Allolobophora
Diagramatic transverse section in Allolobophora
Diagramatic transverse section in Allolobophora
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1. ectoderm, 2. Endoderm, 3. Parenchyma,
4. Intercellular spaces, 5. Perivisceral cavity,

6. Mouth, 7. Mesodermal somite,8. Transverse
septum, 9. Somatopleure, 10. Coelom,

11. Splanchnopleure, 12. Ventral mesentery,

13. Dorsal mesentery.
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1- osculum, 2. Spicules, 3. ostia, 4- point of attachment.
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Transverse section in ascon type of sponge
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1. amoebocyte, 2. Scleroblast, 3. Porocyte, 4. Ostium,
5. Spicule, 6. Pinacocyte, 7. Mesoglea, 8. Gastric cavity,
9. Choanocyte,
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Sycon type of sponge
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1- bunch of large spicules, 2. Osculum, 3. Spicules.
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Longitudinal section in Sycon type of sponge
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1. inhalant canal, 2. Exhalent canal, 3. Paragaster,
4. Apopyle.
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Diagramatic longitudinal section of Syson type of sponge
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1. paragaster, 2.inhalent canal, 3. Exhalent canal, 4. Ostium,
5. Apopyle, 6. Prosopyle.
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1. mouth, 2. Tentacle, 3. Testis, 4. Ovary, 5. Base,
6. Body.
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Longitudinal section in Hydra
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1 hypostome, 2. Mouth,
3 Tentacle, 4, Mesoglea,
5. Testis, 6. Gland cell,
7. Ectoderm, 8. Flagellated cell,
9. Ovary, 10. Ovum, 11. Base,
12. Endoderm, 13. Cuticle,

14. Advanced bud, 15. Young bud,
16. Coelenterons, 17. Cnidoblasts.
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The cnidoblast dxw1 &3~
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1. filament of cnidoblast, 2.cnidocil, 3. nematocyst, 4,
ctyoplasm 5. nucleus.
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1. ectoderm, 2. mesoglea, 3. endoderm, 4. food vacuole, 5.
flagellated cell, 6. gland cell, 7. amoeboid cell, 8. nerve cell,
9. myoepithelial cell, 10. sensory cell, 11. interstitial cells,
12. cnidoblast.
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Nevous system in Hydra .l 3 gedl 5Lt
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Ways of movement in Hydra y\l § 31 3,0
A. Somersaulting Ldazd =i

B. looping P -0
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1. oral sucker, 2. ventral sucker, 3. excretory pore,
4. genital pit.
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Digestive system of Fasciola
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1. mouth, 2. pharynx, 3. ventral sucker, 4. two main
intestinal caeca, 5. branches of intestinal caecum.
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1. excretory tubules, 2. side branch of main excretory duct,
3. main excretory duct, 4. excretory pore.
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Diagrams showing structure of excretory system in Fasciola
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A. Excretory tubes ending in flame cells.
B. Structure of flame cell.

1. flame cells, 2. nucleus, 3. globules of excretion, 4. cilia,
5. excretory tubules, 6. branches of flame cell.
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Reproductive system in Fasciola
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1. oral sucker, 2. oesophagus, 3. penis, 4. ejaculatory duct,
5. vesicula seminalis, 6. ventral sucker, 7. vas deferens,
anterior testis, 9. pos-terior testis, 10. ootype, 11. laurers

canal, 12. oviduct, 13. shell gland, 14. ovary, 15. vitelline
glands, 16. tutcrus, 17. genital pit, 18. pharynx.
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Transverse section in Fasciola
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1. main excretory canal, 2. testis, 3. spicule, 4. yolk glands,
5. dorso-ventral muscles, 6. gut, 7. longitudinal muscle layer,

8. transverse muscle layer, 9. -cuticle, 10. parenchyma
cells,11. ectodermal cells.
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Transverse section of the body wall of Fasciola
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1. spicule, 2. cuticle, 3. circular muscle layer, 4. ectodermal
cells, 5. longitudinal muscle layer, 6. dorso-ventral muscles,
7. parenchyma cells.
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Life cycle of Fasciola % sx\dl! ] SL-1 3593
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A. Egg, B. Miracidium,
C. Sporocyst, D. First redia,
E. Second redia, F. Cercaria,

G. Cercaria encysted, H. Mature worm,
[. Limnaea shell.

1. proboscis, 2. cilia, 3. pharynx, 4. birth pore, 5. new
generation of redia, 6. ccrcaria, 7. intestine, 8. mouth,
9. tail, 10. ventral sucker, 11. oral sucker.
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Male and female Belhatzia
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A. Male B. Female.

1. ventral sucker, 2. oral sucker, 3. gynaecophoric groove,
4. excretory pore.
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Life cycle of Bilharzia
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A. Egg of Bilharzia haematobium,

B. Egg of Bilharzia monsoni, C. Snail Bulinus,
D. Snail Planorbis,

1. oral sukcer, 2. ventral sucker, 3. tail.
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1. scolex (head), 2. neck, 3. proglottis.
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1. uterus, 2. nerve cord, 3. longitudinal excretory canal, 4.
ovary, 5. testis, 6. shell gland, 7. yolk gland, 8. ovary, 9.
vagina, 10. genital funnel, 11. penis, 12. vas deferens, 13.
vasa efferentia.
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Transverse section in gravid proglottis of Taenia
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1. cuticle, 2. transverse muscle layer, 3. circular muscle
layer, 4. uterus, 5. longitudinal muscle layer, 6. cortical
parenchyma, 7. medullary paren-chyma, 8. longitudinal
excretory canal, 9. longitudinal nerve cord.
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Life cycle in Taenia
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A. Egg, B. Bladder worm (Cysticercus), C. Cysticercus with
head evaginated.

1. delicate shell, 2. radial striation, 3. hooks, 4. head.
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A. Head of Taenia saginata. B. Head of Taenia solium.

C. Gravid proglottis of Taenia saginata. D. Gravid proglottis of
Taenia Solium.

1. sucker, 2. hooks, 3. uterus.
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A. Female B. Male C. Front view of anterior tip.

1. mouth, 2. excretory pore, 3. genital opening, 4. anus,

5. cloacal aperture, 6. penial sctae, 7. latero-ventral lip, 8.
dorsal lip, 9. sensony papillac, 10. mouth.
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A. In Female B. In Male

1. dorsal line, 2. dorsal nerve, 3. cuticle, 4. ectoderm
(syncytium), 5. alimentary canal, 6. excretory canal,
7. lateral nerve, 8. uterus, 9. eggs, 10. perivisceral cavity,

11. ventral nerve, 12. ventral line, 13. oviduct, 14. lateral
line, 15. rachis, 16. ovary, 17. testis.
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A. General dissection of female Ascaris.

B. General dissection of male Ascaris.

C. Egg.
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1. pharynx, 2. intestine, 3. rectum, 4. posterior ovary,
5. oviduct, 6. spermathcca, 7. uterus, 8. vagina, 9. testis,
10. vas deferens, 11. vesicula scminalis, 12. ejacilatory
duet, 13. sacs of penial setae, 14. zygote, 15. fertilization
membrane, 16. shell.
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1. mouth, 2. genital pore, 3.
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A. Female. B. Male C.
Dorsal view of anterior
end. D. Egg.E.
Larva inside egg. F. Larva
coming out from egg.

anus, 4. copulatory bursa,

5. teeth, 6. mouth opening, 7. chitinous plates.

qo0



Phylum Annelida k| ded

B U sk (Dl A SUlg Al sda gus
TN .Jﬁ.ﬁ\ ddl> dagliee c!a.é S o (,..»J:-\ O5Sus (S
gled) yam drgy . odall sl G S aadly F el Ll
aloxrt Jo13 Lbadb dims 6 Y p1gY) s Lo Ab ) AN &
Ny5291 I o 2y N1 8395 Al oda Aliel ey . byl

Allolobophora |ygagdel ol ¥

bl Blygl Je cdisy b ) Al G 39l eda i

BLE |5y anlzg ) cnladl (8 B3goshl dyguanll Dlghlg dlaBlocll
dgslad) 3508 O3 o)1 8393 iy Ayl 3 i€ ks deaad
a5l 2 lgalab Ly L Slas] s odslus Wi 3 ool S
doles J Ol 065 L @ Wi ol il 3) Lagl 01 dysgn
sl gudly LA e Jiudl Skl Ul sigdl Jses Je
Gl pladly oz digly adb die Buaeyy Lud (S
op S 348 ] el 8391 gy L Caal Wigly Loyl Lanis gl
ol Jan o8 Wam Lghaliy Jidy O (S R alad
Gl W o e ediyy AMEE o) Gl O il
Windl Bpaig suall @ LB gud) Olil>- U Bt O e
Lo drgy (Ml Gl o o) o 2y b L LY

a1



fowd | Jaryg s U]y e @b o3 Jeoell Ll EsleY) U
Wil gl mlaldl Jo ol Boud iy 3 WL Cpmg ol
Gagyl 3519 oY1 e Led ) Jie 0 lie ST Jady 3y
Ol Olrgly Olslr Logas Olrgy Speadll S1gaW1 o g
QLA e 839 uslugy Cald (1) gsYl el amey . Olilay
o gl Bub Ogll dxab ddlais AMUI 3391 § drgy oY
WS 8 2y (FE il e ooy YR A e T Jie dan
Of LYy .zl Dpaiy el Ko diesy Bdad) &l
Oladyy £l Gy B b 0Ty Ollalae Oligdad! 7t 331>
R AR I

Earth morw  (1bpsgd1) oy 31 8353
(Allolobophora)

oY — Y UJ\—Y (.ﬂ\—\

1. mouth, 2. clotellum, 3. anus.
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Ventral view of anterior part of
Allolobophora
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1. mouth, 2. copulatory papillae, 3.
spermathecal openings, 4. female
genital opening, 5. male genital
opening, 6. setae,7. clitellum, 8.
puberty ridge.
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Transverse section in intestinal region of Allolobophora
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1. dorsal blood vessel, 2. intestine, 3. cuticle, 4. epidermis,
5. circular muscle layer, 6. longitudinal muscle layer,
7. coelom, 8. ventral blood vessel, 9. subneural vessel,
10. nerve cord, 11. setae, 12. nephridium, 13. gut muscles,

14. typhlosolar blood vessel inside typhlosole, 15. intestinal
epithelium, 16. coelomic epithelium.
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Transverse section in body wall of Allolobophora
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1. glandular mucous cell, 2. blood vessel, 3. sensory cell,

4. cuticle, 5. supporting cell, 6. circular muscle layer,
7. longitudinal muscle layer, 8. coelomic epithelium.
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General dissection of Allolblphora
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1. buccal cavity, 2. suprapharyngeal ganglion, 3. pseudoheart,

4. nephridium, 5. gizzard, 6. intestine, 7. dorsal blood
vessel, 8. crop, 9. spermathecae, 10. oesophagus, 11.

pharynx, 12. circumpharyngeal commissure, 13.
prostomium.
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1. testis, 2. vesicula seminalis, 3. spermatheca, 4. vas
efferens,5. ovary, 6. ovarian funnel, 7. vas deferens,
8. ovisae, 9. oviduct, 10. female genital opening, 11. male
genital opening.
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1. second antenna, 2. eye, 3. first antenna, 4. rostrum,
5. cephalo-thorax, 6. abdomen, 7. abdominal appendages,
8. thoracic appendages.
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A. Dorsal view. B. Ventral view.

1. median eyes, 2. lateral eyes, 3. chelicera, 4. pedipalp,
5. first segment of mesosoma, 6. walking leg, 7. first
segment of mesosoma, 8. telson, 9. genital operculum,

10. comb, 11. stigma.
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Dorsal view of Cockroach
(Periplaneta)
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1. hcad, 2. antenna, 3. anterior leg, 4. scutellum, 5. middle
leg,6. hind leg, 7. fore-wing.
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Ventral view of hind region of
Cockroach
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A. Female B. Male

1. 6th. abdominal segment,

2. 7th. abdiminal segment, 3. anal cercus, 4. tergum
of roth. segment 5. style, 6. 9th. abdominal
segment.
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Walking leg of Cockroach
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1. coxa, 2. trochanter, 3. femur, 4. tibia, 5. tarsus 6. claw.
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Anterior view of head of Cockroach
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1. antennal sclerite, 2. antenna, 3. epicranial suture,
4. epicranium, 5. compound eye, 6. fenestra, 7. frons,
8. gena, 9. clypeus, 10. mandible, 11. labrum, 12. galea,
13. labial palp, 14. maxillary palp, 15. lacinia.
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Mouth parts of Cockroach
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A. labrum B. mandible C. maxilla D. labium E. hypopharynx

1. galea, 2. lacinia, 3. maxillary palp, 4. stipes, 5. cardo,

6. paraglossa, 7. glossa, 8. labial palp, 9. prementum,

10. mentum, 11. submentum.
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General dissection of Cockroach
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V. labrum 2.Head 3.Eye 4.Salivary gland 5.Reservoir
6.Nerve cord 7. Ovary 8.Spermatheca 9.Genital pouch
10.Anal  circus11.Rectum 12 Colleterial  gland
13.Colon 14 _Malpighian rubules 15.Mesenteron
16.Gizzard 17.Mesenteric caeca 18.Crop 19.Recurrent
nerve 20. Supraacsophagcal ganglion
2 1.Aptenna
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Circulatory system in Cockroach
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1.aorta,2.valves, 3.heart chambers, 4.muscles.
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Nervous system of Cockroach
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1.supracesophagcal ganglion, 2.suboesophageal ganglion.
3.thoracic ganglion, 4.abdominal ganglion 5.nerve cord
6.circum cesophagealcommissure.
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A. Reproductive system in Female
Cockroach

1.Ovaries 2.Oviduct 3.Vagina 4.Female
genital opening 5.Colleterial gland.

B. Reproductive system in Male Cockroach
1.Testis 2.Vesiculaseminalis 3.Vas
deferens 4.Ejaculatory duct

C. Egg- capsule D. Nymph
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A. Nymph B. Femal C. Male

1. Proboscis 2.Antenna 3.Compound eye 4.Prothorax 5.Meso-
thorax .6.Metathorax 7.Abdomen 8.Anal aperture 9.7thsternite
10.Gonopod  11.Genital aperture  12.Copulatory  spicule
13.7th abdominal segment
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The Body- Louse (pediculus) gmes-! o
S () S (<) iy ()
Bl egd —0 Bl —¢ L2 =¥ 5,0lall ) =Y ledaa) 08 —
ot =8 Jols Db —A Ladld) dnadl) daadll -V s CE -1
RYEIE I

A. Nymph B. Female C. Male

1. Antenna 2. Vestigial eye 3. Claw 4. Tibia 5. Tibial
process 6. Spiracle 7. 6the. Sternite 8. Gonopod 9.
Copulatory spicule
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Life cycle of House- Fly
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A. Egg B. Larva

C. Pupa D. Adult Fle

1. Anterior spiracle 2. Hook-
like jaw 3. Thorax

4. Locomotory pada 5. Posterior spiracle 6. Abdomen

7. Antenna 8. Compound eye 9. Wing 10 Walking leg
11. Abdomen.
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Head of House- fly
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1.0Ocellus 2. Vertex
3. Antenna 4. Arista

5. Clypeus 6. Maxillary
palp 7.Mid- pharynx
8.Pseudotracheae

9. Labium 10. Labrum
epipharynx 11.
Hypopharynx.
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1. Antenna 2. Compound eye 3. Head 4. Thorax
5.Wing 6. Abdomen 7. Walking leg 8. Mouth parts
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Diagrams showing mouth parts in Mosquito
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Head of Female Culex B. Head of Male Culex
Head of Female Anopheles D. Head of Male Anopheles

Eye 2. Antenna 3. Labrum- epipharynx 4. Hypoharynx
Man- dibbles 6. Maxillac 7. Maxillary paips 8.labium
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A. Larva of Culex
1. Head 2. Food brush 3. Antenna 4. Eye 5. Thorax
6. Abdomen 7. Ventral tuft 8. Anal gills 9. Dorsal tuft
10. Gth abdominal segment 11. Spiracle 12. Respiratory
siphon
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B. larva of Anopheles

1. Head 2. Thorax 3. Spiracle 4. Gth. Abdominal
segment 5. Dorsal tuft 6. Anal gills 7. Ventral tuft 8.
Abdomen 9. Eye 10. Anterina
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A. Pupa of Culex
B. Pupa of Anopheles

1.Respiratory trumpet 2.
Cephalothorax 3. Abdomen
4., 9" abdominal scgment 5.

Swimming paddle
6. Leg 7. Wing 8. Eye
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Sub- phulumHemichordata &lhowiwedl dd c£ —Y
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Lateral view of advanced larval stage of Amphioxus
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1. Rostrum 2. Terminal nerve 3. Brain vesicle 4. Wheet
organ 5. Velum 6. Peripharyngeal band 7. Fin rays of
dorsal fin 8. Epibran- chial groove 9. Spinal cord 10.
Notochord 11. Oesophagus 12. Myo- tome 13.
Myoscptum 14. Deark band of intestine 15. Intestine 16.
Skin 17. Fin rays of dorsa; lobe of caudal fin 18. Fin rays
of ventral jobe of caudal fin 19. Anus 20. Fin raya of
ventral fin 21. Atriopore 22. Metapleural fold 23. Liver
diverticulum 24. Atrial cavity 25. Synap- ticulum 26.
Primary gill bar 27. Endostyl 28. Sccondary gill bar 29.
Oral cirri  30- Oral- hood 31. hatschk’s pit
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Lateral view of adult Amphioxus
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1. Rostrum 2. Oral cirri 3. Velum 4. Pharynx
5.Endostyle 6. Pharyngeal region 7. Gonad 8. Atrail
cavity 9. Metapleural fold 10. Region of atriopore

11. Ventral fin 12. Trunk region 13. Anal region 14. Tail
region 15. Ventral lobe of caudal fin 16. Dorsal lobe of
caudal fin 17. Skin 18. Dorsal fin 19. Myoseptum

20. Myotome 21. Peripharyn- geal band 22. Anterior eye
spot.
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Trandverse section in pharyngeal region of Amphioxus
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1. Skin 2. Dorsal fin 3. Dorsal fin ray 4. Spinal cord
5. Lateral dorsal aorta 6. Dorsal coclomic canal
7. Myotome 8. Myoseptum 9. Liver diverticulum
10. Pharyngeal cavit 11. Gonad 12. Metapleural fold
13. Atrial wall 14. Endostyle 15. Ventral aorta
16.Endostylarccelom 17. Atrial cavity 18. Gill shit
19. Gill bar  20- Epibranchial groove 21. Notochord
22. Notochord sheath 23. Central canal
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Transverse section in intestinal region of Amphioxus
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1. Akin 2. Dorsal fin 3. Dorsal fin ray 4. Myotome

5. Spinal cord 6. Central canal 7. Notochord

8. Notochord sheath 9. Median dorsal aorta
10. Somatropleure 11. Ccelom 12. Splanchnopleur
13. Myoseptum 14. Intestine 15. Subintestinal vein

16. Ventral fin ray 17. Ventral fin
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Transverse section in tail region of Amphioxus
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1. skin 2. Dorsal lobe of caudal fin 3. Ray of dorsal lobe
of caudal fin 4. Myotome 5. Spinal- cord 6. Central
canal 7. Otochord 8. Notochord sheath 9. Myoscptum

10. Caudal artery 11. Caudal vein 12. Ray of ventral lobe
of caudal fin 13. Ventral lobe of Laudal fin
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Circulatory system of Amphioxus
Gl g = agaldi —v SU gl 83—y gLl 0L -
Wy —A b S Wy Y s Cf dye = sl —0 Lawgdl

Sl N Sy dads dla Ve @S el - S

Pl ppier cleg —V € Ao gl doud —\ ¥ 3y Py slog = Y
1. Carotid artery 2. Lateral dorsal aorta 3. Pharynx
4. Median dorsal aorta 5. Intestine 6. Subintestinal vein
7. Hepatic portal vein 8. Hepatie vein 9. Liver diverticulum
10. Contractile bulbil 11. Ventral aorta 12. Afferent
branchial vessel 13. Gill slit 14. Efferent branchial vessel.
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Nervous system of Amphioxus

EM —f Eedd) B =Y Lelel) Al Al — Y 3l ol —

G Sph mas =V gl gLt =1 gl Sl el -0
sk (Seh s Yo LS Aol —9q S J A
Sl b =Y A dogtl Y Y W\W\@g\—n

1. Terminal nerver 2. Anterior eye spot 3. Olfactory pit
4. Brain 5. Second cranial nerve 6. Dorsal dilatation

7. Dorsal spinal nerve 8. Spinal cord 9. Central canal

10. Ventral spinal nerve 11. Posterior eye spot

12. Brain vesicle 13. Notochord
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Nephridia of Amphioxus M’“‘“ Sy
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1. Solenocyte 2. Caecal knob 3. Nephridium  4.Primary
gill bar 5. Secondary gill bar 6. Synapticulum 7.
Nephridiopore
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Lateral view of Scyllium
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1. Rostrum 2. Eye 3. Spiracle 4. Anterior dorsal fin
5. Posterior dorsal fin 6. Caudal fin 7. Tail region

8. Ventral fin 9. Pelvic fin 10. Pectoral fin 11. Trunk
region 12. Branchial region 13. First gill slit 14. Mouth.
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Ventral view of female Scyllium
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1. Nostril 2. Mouth 3. First gill slit 4. Pectoral fin
5. Trunk 6. Pelvic fin 7. Tail 8. Ventral fin 9. Caudal fin

10. Abdominal pore 11. Cloacal aperture 12. Head
13. Oronasalgroo
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Longitudinal section in skin of Scyllium
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1. Pigment cells 2. Basement mrmbrane 3. Malpighian

layer 4. Muscular layer 5. Cuticle 6. Basal plate
7. Spine 8. Pulp cavity 9. Den- tine 10. Enamel
11. Epidermis 12. Dermis 13. Muscle layer
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Ventral view of pelvic region of male Scyllium

-1 Al —o bl —¢ k__gl...,h ol - @s}.\ ioud —Y &;\.-L,-\ -

do g ddis )
1. Trunk 2. Cloacal aperture 3. Abdominal pore 4.Talil
5. Clasper 6. Pelvic fin
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Respiratory and digestive system of Scyllium
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1. Nostril 2.0ronasal groove 3. Upper jaw  4.Pharynx
5. Gill arch 6.Gill septum 7. Gill pouch 8.Gall bladder
9 Left love of liver 10. Cardiac portion of stomach
11.Pyloric portion of stomach 12-Spleen 13. Rectal gland
14. Cloaca 15.Rectum 16. Spiral valve inside intestine
17. lleum 18. Pancreas 19.Pylorus  20.Right lobe of
liver 21.Cesophagus 22.Gill lamellae 2 3.Spiracular pouch
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Circulatory system of Scyllium
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1. Cuvierian duct 2.Sinus venosus  3.Hepatic vein
4 Auricle 5.Ventricle 6. Conusarteriosus  7.Ventral
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aorta 8. Afferent branchialvesscl 9. Effcrentbranchial
vessel 10. Dorsal aorta 11.Epibranchial vessel
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1. Proseneephalon 2.Olfactory bulb 3. Diencephalon

4. Optie lobe 5. Trochlear nerve 6.Cerebellum

7. Fourth ventricle 8. Medulla oblongata 9. Vagus
nerve,. 10.Glossopharyngeal nerve 11. Auditory nerve 12.
Trigeminal and facial nerves 13. Oculomotor nerve 14.Optic
nerve 15. Pineal body 16.Cerebral hemisphere.
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Brain of Scyllium (Ventral view)
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1. Prosencephalon 2.Olfactory bulb 3. Optic nerve
4 Pituitary body 5. Trigeminal and facial nerves 6.Auditory
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nerve 7. Glossopharyngeal nerve 8. Vagud nerve 9. Medulla
oblongata 10. Abducent nerve 11.Cerebellum 12. Optic lobe
13. Oculomotor nerve 14. Optic chiasma 15.diencephalon

Sty gl @il gze el QIS G ed sliasl Joiy
OlpS L Olgzs pedl QIS Al & drgyy Al o1 cliasly
e tl) e [ Oz it oS SIS0 o agie IS
ol Ko o I andaw dxg B slin e S JSS
el g B sLadl Ma 3 ey S et Bab Bauace
o)

A 8 3 By e legae S 0T OB pdt CUST
Aalyy s Aygb Ayglded 38 Gk o TyBL Juay L 055
ot s el sily Hamend) Sl plal o pho B
Spal) U gy ot St LA pnd I} Al e 1D
S (o st F Y

g Jaea o ) IS 1 G el 51 5l 05y
3y Bsup sl davly eud) Mg Jaany sod! dgH! Aol dzg
Glg gl 8 el oy plaldly 2l Blhes Cpn
ol o Wiglde Dlryd G el o S Bue e

Ve



(591) el S ) S5 S

(Urinogenital system ofScyllium (Famale
SRkl 3 RN L) doundlt —
Sy WIS =¥ 2Ll Bl s —
st el Gl —e ¥ I ¢
ek —A 2ol =V el dowd —
Sl Jaedl B3 =)0 L J1 Bl -4
5l 58—\ )

1. Common internal opening, of oviduet

2. Mesovarium 3.Left kidney 4.Left ureter  5.Left urinary
sinus 6. Cloacal aperture 7. Cloaca 8. Rectum 9. Uterine

chamber 10. Left oviduct 11. Ovary 12. Shell gland
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Urinogenital system of Scyllium (Male)
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1. Vasa efferentia 2. Left testis 3. Epididumis
4. Mesorchium 5. Left kidney 6. Left ureter

7. Left sperm sac 8. Cloaca 9.Cloacal aperture
10. Rectum 11. Right vesicular semialis 12. Right vas

deferens
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Transverse sections showing the development of vertebral column in
Scyllium
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A. appearance of basidorsal and basiventral
B. beginning of the formation of the vertebra
C. Trunk vertebra D. Caudal vertebra
1. Central canal 2. Spinal cord 3. Basidorsal
4. Notochord 5. Basiventral 6. Centrum 7. Notochord
rudiment 8.Transverse process 9. Neural arch

10. Neural canal 11.Neural spine 12. Haemal arch
13. Haemal spine 14. Caudal vein 15. Caudal artery
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Transverse section in trunk region of Scyllium
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1. Skin 2. Neural spine 3. Neural canal 4. Spinal cord
5.Notochord rudiment 6. Basiventral 7. Horizontal scptum
8.Kidney 9.ureter 10. pyloric portion of stomach 11.latersl
abdominal vein 12.spleen 13.spiral valve 14.intestine 15.liver
16.hypaxial musculature 17.gonad 18.dorsal mesentery
19.posterior cardinal vein 20.dorsal aorta 2 1.epaxial
musculature 22.centrum 23.neural arch 24.central canal.
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Transverse section in tail region of Scyllium

Aol ds sl (g el jdll —¥ A —

g{,:.l\ ;' dpanll 8501 — Y

ghs Obye =N (gl 3 Ly —o

dygald) BSpEdl —A 3 AV

Al ddis ) slad) adl 4

YAY



Y =Y e 0 OBl — Y
881 g —\ Y Sl osdll — ) ¥
LM A —1 0 gandl gl - Y €
dyye Bgd s —\
)l SLA — Y Y

1. Skin 2. Dorsal lobe of caudal fin 3.Neural spine 4. Spinal
cord 5. Notochord rudiment 6. Caudal artery 7. Caudal yein
8. Haemal spine 9. Ventral lobe of caudal fin 10. Hypaxial
musculature 11.Horizontal  septum 12. Haemal arch
13.Centrum 14.Neural arch 15.Central canal 16.Epaxial
musculature  17.Neural canal.
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1. mouth, 2. nostril, 3. eye, 4. upper lateral line,
5. dorsal fin, 6. body scales,7. lower lateral line, 8. caudal
fin, 9. ventral fin, 10. caudal region, 11. trunk region,
12. pelvic fin. 13.pectoral fin, 14. branchiostegal membrane,
15. gill region, 16. opercular bone, 17. subopercular
bone, 18. interopercular bone, 19. preopercular bone.
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Digestive system of Tilapia
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1. air bladder, 2. caecum of stomach, 3. stomach,
4. duodenum, 5. ileum, 6. rectum, 7. anus, 8. gall
bladder, 9. liver, 10. oesophagus,11. pharynx, 12.  qill
slits.
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Urinogenital system of female Tilapis
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1. kidney, 2. ovary, 3. ureter, 4. oviduct,

5. urinary bladder, 6. common oviduct, 7. urinary
opening, 8. genital opening, 9. anus, 10. rectm.
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Urinogenital system of male Tilapia
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1. kidney, 2. testis, 3. ureter, 4. vas deferens,
5. urinary bladder, 6. common vas deferens,
7. urinogenital duct, 8. urinogenital opening, 9. anus,
10. rectm.
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Larval stage of Frog 24 hours after hatching
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1. mouth, 2. adhesive organ, 3. external gills,
4. yolk sac, 5. cloacal aperture, 6. myotome,

7. dorsal lobe of caudal fin, 8. myoseptum,

9. myotome, 10. notochord, 11. spinal cord,
12. dorsal fin, 13. hind brain, 14. auditory sac,
15. mid-brain, 16. eye. 17. fore-brain,

18. olfactory pit.
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1. nostril, 2. head shields, 3. eye, 4. head, 5.
ear opening, 6. trunk, 7. scales, 8. tail, 9. hind
limb, 10. toe, 11. claw, 12. fore limb, 13. finger.
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Longitudinal section in skin of Scincus
WA Ahp =0 Lo m — §pidl Y LoVl =¥ ddas)t dade)) —
‘“5’,;:,3\.5 b -9 igBaab AN gedsley -V g\.aﬂ.\ slaal —1
Aggd L =1y cdeld) cliali—y o

1. muscle layer, 2. dermis, 3. epidermis, 4. connective
tissue, 5. horny scale, 6. articulating membrane, 7.
blood vessel, 8. horny layer, 9. Malpighian layer,

10. basement membrane, 11. pigment cell.
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Heart and associated blood vessels in Scincus
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1. carotid artery, 2. left pulmonary artery, 3. left
pulmonary vein, 4. left auricle, 5. ventricle, 6. left
systemic arch, 7. dorsal aorta, 8. subclavian artery,
9. posterior vena caca, 10. right systemic arch,
11. right pulmonary vein, 12. anterior vena cavae.
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Digestive system of Columba
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1. oesophagus, 2. crop, 3. liver, 4 bile
ducts, 5. pancreatic ducts, 6. ileum,

7. rectal caccum, 8. rectum, 9. coprodaeum,

10. urodaeum, 11. proctodaeum 12. pancreas, 13.
duodenum, 14. gizzard, 15. proventriculus.
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Respiratory system and air sacs in Columba
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1. trachea, 2. syrinx, 3. cervical air sac, 4. anterior
thoracic air sac, 5. left lung, 6.posterior thoracic air

sac/. abdominal air sac, 8. right lung, 9. bronchus,
10. interclavicular air sac.
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Heart and associated blood vessels in Columba
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1. pulmonary vein, 2. left auricle, 3. left ventricle,
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4. right ventricle, 5. dorsal aorta, 6. posterior vena
cava, 7. right auricle, 8. right anterior vena cava,

9. left anteriorvena cava, 10. pulmonary arch, 11. right
aortic arch, 12. pulmonary artery.
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1. left ovary, 2. funnel, 3. left oviduct, 4. cloaca,
5. rudimentary right oviduct, 6. right ureter, 7. right kidney.
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Urinogenital system of male Columba
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1. left testis, 2. left kidney, 3. left vas deferens,
4. left urete, 5. vesicular seminalis,
6. cloaca.
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Digestive and respiratory syste in Lepus
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1. larynx, 2. thyroid gland, 3. trachea, 4. bronchus,
5. left lung, 6. thymus gland, 7. heart, 8.diaphragm, 9.
oesophagus, 10. cardiac part of stomach, 11. spleen,
12. pyloric part of stomach, 13. duodenum, 14. sacculus
rotundus, 15. caecum, 16. vermiform appendix,

17. anus, 18. faecal pallets, 19. rectum, 20. colon,
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21. ileum, 22. pancreatic duct, 23. pancreas, 24. liver,
25. gall bladder, 26. bile duct.
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1. pulmonary artery, 2. left aortic arch, 3. pulmonary
vein, 4. left auricle, 5. dorsal aorta, 6.left
ventricle, 7. right ventricle,8. right auricle, 9. posterior
vena cava, 10. right anterior vena cava,11. left anterior
vena cava, 12. pulmonary arch.
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1. left suprarenal gland, 2. left kidney, 3. left
ovary, 4. left Fallopian tube, 5. left uterus, 6.
urinary bladder, 7. vestibule, 8. clitoris, 9. wvulva,

10. perineal gland, 11. vagina, 12. right ureter,
13. funnel, 14. right kidney, 15.right suprarenal gland.
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Urinogenital of male Lepus
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1. left suprarenal gland, 2. left kidney, 3. left ureter,

4. left vas deferens, 5. uterus masculinus, 6. spermatic
cord, 7. caput epididymis, 8. left testis,

9.gubernaculums, 10. penis, 11. urethra, 12. scrotal

sac, 13. perineal gland, 14. Cowper's gland,
15.prostate gland, 16. urinary bladder, 17. right kidney,
18. right suprarenal gland.
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1. olfactory lobe, 2. cerebral hemisphere, 3.  sylvian
fissure, 4. optic lobe, 5. vermis, 6. cerebellum,
7.medulla oblongata, 8. flocculus,
9. pineal body.
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1. olfactory lobe, 2. cerebral hemisphere, 3.  sylvian
fissure, 4. pituitary body, 5. oculomotor nerve, 6.
trigeminal nerve, 7. facial nerve, 8. auditory nerve, 9.
glossopharyngeal nerve, 10. medulla oblongata, 11.
hypoglossal nerve, 12. spinal accessory nerve, 13. vagus
nerve, 14. flocculus, 15. abducent nerve, 16. corpus
albicans, 17. optic chiasma, 18. optic nerve.
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1. skull, 2. cervical vertebrae, 3. pectoral girdle,
4. thoracic vertebrae, 5. lumbar vertebrae, 6. sacral
vertebrae, 7. caudal vertebrae, 8. pelvic girdle,

9. hind-limb skeleton, 10. fore limb skeleton.
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Lateral view of left lower jaw of Rabbit
=0 Al gl =& el gl =¥ Gl —Y abB -
(A e epdl Y Ll =1 U gl

1. incisor, 2. diastema, 3. premolars, 4. molars,

5. coronoid process, 6. condyle, 7.angular process,
8. dentary.
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Dorsal view of skull of Rabbit
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1. incisors, 2. nasal, 3. maxilla,

4. frontal, 5. supraorbital process of  frontal,
6. squamosal, 7. parietal, 8. interparietal, 9.
supraoccipital, 10. periotic, 11. external auditory
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meatus, 12. tympanic bulla, 13. zygomatic process
of squamosal, 14. zygomatic process of jugal,
15. jugal, 16. nasal process of premaxilla,

17. premaxilla.

Y Remadr sy ais
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1. anterior incisor, 2. posterior incisor, 3. palatal
process of premaxilla, 4. nasal process of premaxilla,
5. palatal process of maxilla, 6. palatal process of
palatine, 7. vomer, 8. jugal, 9. prespenoid,
10.zygomatic process of jugal, 11. basissphenoid,
12.zygomatic process of squamosal, 13. basioccipital,
14. occipital condyle, 15. exoccipital, 16.formen
magnum, 17. supraoccipital, 18. periotic, 19. external
auditory meatus, 20. tympanic bulla, 21. squamosal,
22. pterygoid, 23. supraorbital process of frontal,

24.palatine, 25. molars, 26. premolars, 27. Maxilla
28. premaxilla.
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Lateral view of skull of Rabbit
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1. nasal, 2. lacrymal, 3. orbito-sphenoid, 4. optic
foramen, 5. supraor-bital process of frontal,

6. alisphenoid, 7. zygomatic process of squamosal,

8. squamosal, 9. parietal, 10. interparietal,

11. supraoccipital, 12. periotic, 13.external auditory
meatus, 14. exoccipital, 15.tympanicbulla, 16.basioccipital,
17. basispenoid, 18- pterygoid, 19. zygomatic process of
jugal, 20. molars, 21. promolars, 22. jugal,

YYo



23. maxilla, 24. premzxilla, 25.
posterior incisor, 26. anterior incisor.
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First vertebra (Atlas) of Rabbit
il e -0 Ul o
B =t ) cgdl =¥ gl el - deeeal) A5501 -
A g AL feded) polew =N Al SN — 05yl O 20
A 8,80 U el fadedl e =4 gadl cglly Juaded! o

1. neural spine, 2. neural arch, 3. transverse
process, 4. vertebrarterial foramen, 5. neural
canal, 6. reduced centrum, 7. facet for
articulation with occipital condyle, 8. facet for
articulation with odontoid process, 9. facet for

articulation with lateral surface of second vertebra.
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Lateral view of second vertebra (Axis) of Rabbit
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2. neural spine, 3. neural canal,
5. facet for articulation woth lateral
6. vertebrarterial foramen, 7.centrum,

9. postzygapophysis.

1. neural arch,

4. odontoid process,
surface of Atlas,

8. cervical rib,
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Normal cervical vertebra of Rabbit
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anterior view. B. posterior view
neural spine, 2.neural arch, 3. prezygapophysis,
cervical pt, 5. vertebrarterial foramen, 6. centrum,
neural canal, 8. Postzygapophysiy
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Lateral view of thoracic vertebra of Rabbit
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1. neural spine, 2. neural arch, 3.transverse
process, 4. facet for articulation with tuberculum of rib,
5. prezygapophysis, 6. anterior demi-facet for articulation
with capitulum of rib, 7. centrum, 8. posterior demi- facet
for articulation with capitulum of rib, 9. postzygapophysis.

ARR



b

Gyt 3 g ghial e dypuaalt 8,880 bl Jlase
Anterior view of thoracic vertebra with ribs in Rabbit
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1. neural spine,

2. postzygapophsis,

3. facet for articulation with tuber-culum of rib,

4. prezygapophysis, 5. neural canal,

6. centrum,

7. ster-nebra, 8. sternal portion of rib,

9. vertebral portion of rib, 10. capitulum of rib,

11. anterior demi-facet for articulation with capitulum or rib,
12. tuber- culum of rib.
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Lumbar vertebra of Rabbit 3,31 & dxladll &,ad!
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Antterior view B. Lateral view

neural spine, 2. prezygapophysis,
metapophysis,

neural arch, 5. transverse process,
hypapophysis, 7. centrum, 8. neural canal,
anapophysis, 10.postzygapophysis.
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A.

1
4.
7

Anterior view B. Dorsal view
. neural spine, 2.postzygapophysis, 3. prezygapophysis,
transverse process, 5. centrum, 6. neural canal,
. neural arch
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Pectoral girdle of Rabbit
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1. scapula, 2. acromion process, 3.coracoid process,

4. glenoid cavity, 5. metacromion process, 6. spine,
7. suprascapula.
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A. Anteror View B. Posteror View 1. greater taberosity,
2. bicipital groove, 3. lesses tuberority, 4. deltoid
ridge, 5. shaft, 6. coronoid fossa, 7.inrer
condyle, 8. trochlear, 9. onter condyle,
10. supratrochlear foramen, 11. head, 12. olecranon
fossa.
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Radius and ulna of Rabbit
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1. olecranon process, 2. sigmoid notch,
3. radius, 4. epiphysis, 5. ulna.
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1. pubis, 2. symphysis pubis, 3.ischial tuberosity,
4. obterator formen, 5. ischium, 6.acetabulum, 7. facet

for articulation with transverse process of sacral vertebra,
8. illium.
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Femur of Ra
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A. Dorsal view B. Ventral view
1. head, 2. greater trochanter, 3.third trochanter,
4. outer condyle, 5. patellar groove, 6. inner condyle, 7.
shaft, 8. lesser trochanter, 9. intercondylar notch.
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1. concavities for articulation with condyles of femur,
2. cnemial crest, 3. tibia, 4. fibula.
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