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35l oS 2395 (S il 4y 5od g J1 35S 3 o WL 2 s 4k A S
Al sa Clie o adla Al (S5 A 4 4l Cu s ) S

1- Chiliomastix — mesnilia
2- Entromonas — hominis

3- Trichomonas — hominis
4- Trichomonas — tenax

U3 o) S adsa 4 gladl o Trichomonas tenax 433 e al oy
(S A5 S gl 4y gl o
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( Haemoflagellates) Wbl b gas

Family trypanso matedia

83,90 3 g) 5SS sabid) Jabgay o (60433 WL 48 0 &l
o 3 sha b al il yem 480 (S 5ol s 4y o (60 S Gy
( Crithidaia , L 28S las) Oy )5 sasind 4 asd (50 (5 5d )68 Gla
Qg S 5 o S W ldla Satrypanzoma , leptomonad )
Sl g g2 3836 uime (S a Kinto plast o e.pS dal 48 (58 Jas Dd s )
s Blepharoplast @2 jle o @2 sd g2 43X 52 poga
A ) SAe S R A gl ) e 483 o (50 433 Parabasal body
423 S Trypnaomsa 4 = ¢ - Gla (S 4 343 j (g )5 (S 59
2 S Curitidia s Leptomonad 4o »S%e o S4a pn Alug )4y GQd e
Ahia S8 Sy g gl o ol (S A S dg
AN 52 5 (e s Aol Al A iSAa o) JA) 4y 432 Blepharoplast 2
dad O e S il | S dal (S ladl 4y 2 g Se s A A IS

() A8 Fe 43X LBl g

. (Reproduction) s

Ssags) dd 4 S SIS (Binary fission) JSb 68 e 4y Sl s 42
G e A s 2 aladl Lal (o soS dduy B 5504 S
A dina SRy s 4 > S S algaala M s g a4a s
S Ol (Hsayshag Gy (S OVla a4y 2 S ddng 93 nos0
é‘)WYQb‘Pﬁ}J}\WUJ}m

. (Life cycle) ¢lugs igj 2
MJ}SD}JM&J%‘Lsﬁb)}&ﬁd})dbﬁu}‘)ybgg\)zj\L.\JMGA&JJA
4 sS aie gl @ Ulsea da b gl (B4 S Gl o s Am (S
SIS o gl Laes Sy )sS gl (o s e ia (S ) Gy &

sl — Lo S — Lag )il (o) )5 AT a2 Y shal je (ALISEN 36 b 3y
HJﬁsjﬁJﬁquﬂ)}g@Uﬁqd&&\d);”s«‘cqu'sgswga#uy
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A oS A48 Ale DA g Az S0 Ll dil 3 GSY A 4 Aie (S aag®
A 4y LASG) o Laledd & Sl g S ey JSB S ol g SHgauY A Al
43X o1 IS Sy 5) p sl JKG Ol 2 gl (Al g4l W S
o) oS Jadd (A je 093 (S Gain 4y Wil o Jgo 49 Je 0 (5 5l 45 e
3l Sl S dagile dla Say He S Sl 4y i Lile a1
S s IS (Shaady Jia S ahe yda 4 o IS4 Leptomonad
Trypanaoma 2 = 2488 s e Je3 S a4y Trypansoma 2
S o a4 IS Leishmania s Leptomanad 2 (S gl 4y Jsi
Trypansoma — 4 4Ssie)n 4 s gy 5 e pald 4 5l | .S Jad

(S saliia (S cruzia

: (Nutration) : 43

43 Jue 2 OSMOSIS 257 5 45 (A (0 sS (Hod 2 Wi acy (2 40 A
REE R PN N N R O P N e R ek

rd

Leishmania — Donovania

4 Ssa o gl 4 i Reticolo-Endothelial » <oy s 2 25 90 Gl
A laes o) (s Slan (S 5 5%e 4 580) (Spleen) s — KA 4S5 aals
Lﬁjﬁj\tﬁvg\_{: A (S gaaza gl gl _jq\).at)_é.q.m\,gqjjtﬁe\.éq
S (Peripheral blood) 4s hlaw 4y an 5l 508 Jad s )i 434

S s

L ( phlebotomus) ¢ Sy 2 @iy b a2 JSG Leptomonad 2
€ 30D 052 (S Ol 4y Ol 423 (55l a s (S Al aan 45 (sand fly)
ek e 94 Kala-Zar L visceral-leishmaniasis 2 > o)) 45 &
b o (Mg 2 o) (Ssd aS A — (st jpali g U (S allaacaqy
Cgansl o o KA g Lo gl s (Dermal —kalazar)

Ol — Ol paia — lwiladl 4 Cu ), Lot Le is hmania — trophica
2R 2485 e sac 4 (58 lay (S sl e )5 A bl S e 5l Bl e —
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Aiws Reticolo — endothelial (S g 3 gy o) o3l — (e 4T g3 s
(S8 (S gl a4

< d5E Leptomonad ) S 5 g 558 o) (S pledl 4 S JSE Liledd o

S il g cul b aca oS Jal (Shaaday S KoL ¢ sand fly 4

- Cutanecus-Leishamaniasis —= & s5)5 Swg 3
S50 4 Fie b a5 4 Orinthal sore

mucosa 2 ¢ 3 s 2 uilb sy 51 Leishmania-brazilensis

LD e ) S lan (S sl aa 4 sl Reticolo-endothelial 42
4 espandia & Mucocutanous leishmaniasis 2 = ¢l 45 7e
Sl a s

Laad (lymph) el 4y g 4 sl S 3l 1 i Trypansoma-gambiense
S8 dige (S dab o (S 58 gy paall Gnag gled s sl (5

CeA > Ee bbb ass Sl 68 e o) 22 4
Glossina 2 > ¢k 4l 4 African-sleeping-sickness 2 & )

Ol & 90U 50 e 42y 2 AlS (g el adaud y 43 e Tse-tes L palpalis
Gagangdanmagluil g gy o) Al jbacs SOjpadind o aumg
5 ) 43 aza S

Trypansoma 2 = 4y 4 a2 cu)lb 42 1 Trypansoma-cruzia

4o als jo Liledl o el 2 A IS 4 Liladd a g 9 Ly o) (508 Jad S
s thyroid 4 5 522 4 Endocrine 2 ) sabwil (Sae — lar 4y s

G A (S 540 HsS e dge)0 2355 Jd 3 5l (5.8l S adrenal

Reduvid Bug = o5 599 (2 48 (Sdka gl gl (a5 S Lal o
83 (J.u;)

pdin 48 2 AlS (g gu ) Al pudla pedigha (Sopdiadeady Cyilb gy
G50t s g 58 e lA 0 o5 (i y Al ) shaie Ay (30 2 4AR (L)
Chagas 2 parasite 4£2 .01 Slsald 4 6l ol )2y )l b
3= Al — i — (5 pal o) (o sl AT Fie S Ol 49 (£ 500 sasi 4y
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(900 48 e gl el 4 Lymphocytosis

. (Class cilatia) ¢S Blla o

508 Gl ad (A iy e gl (ool g S s ol g g H g Sl s g S I
> ol s gl g g S 200 (53 3T > A
Asllae g - Culus 03MM = = (Paramecium caudatum)
G olaninl Cun Jgad (ol (5520 5 (AN 0Ol (S e o Ll 4y 5L S
SaofiadlSad slaed pa0 sllu by sl aal sria S 43R ol Hgig 550 Ul
s A sl (508 dal S 093 (S Ul 8) (Sepaa jadg o) 5S
Glaal el oS s 1 (Micronucleus) 4w S 5S 5) (Macronucleus)
3 Ul s (530 damy o) (58 295 Je0 A A (S sag) s b s A Sa )

(o Sin sl aga gl s g 68 gl (gl

Phylum ... Protozoa

Sub phylum.................o Plasmadroma
Class ..o, Ciliata ( Infusoria)
Subclass ....coovvviii Holotricha

Order ....ooovv i, Hymenostomatida
Suborder .........oooiiiiiii Peniculina
Family ......cooovviiiiiiii e, Paramecitae
GENUS ..o, Paramecium
SpIeSe ..o, Caudatum
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( Paramecium caudatum )  adlagS adual J4

G Lua ol (AS 4y a2 08 (60 (Sl Claal sl 9 3 adual b 1
438 lea ad Uil o el gia 0 il )l s sa s (S sl ke 4 clils
S Famwo pu gl YA @ Sw 5380 2 S (W) A gl g (2 28 60
S s A Sl s 0 65 s s Ay S sl 58 Jsis Y
— ki ddallacacy a2 oy S g g pdanllan Sojbiay g sra 3 gl gued

et (S n 4o apma 4l (B3 65 (5 gra 0 gl B )5 —

s A JSG gl 4 ol 3 adie b b iStructur and morphology
A Caaln 1058 adinal Jly 3 e (5 (38 (S s 55 salida 550 4 (5 Cacls
(Paramecium 2 S dbs iy gy o0 03mm 5432 0cdmm
oA adinal )3 gy SO 5% (e 0,2-0,12 4 <l aurellia)
5323 U 3 (2 AR (e gl e oIS 5 gl by U (S 4A (LS ) 4dly 4a
G s K580 54T ) A LI AAR (A 5 (A 3 (gL As 4l
S ARy S A4y S8 8 03 b a8 4n Oral-groove 2 >
esS alz o5 4y ((Cytostome ) Isa s 2 o2 @S Jad s
3. goaid g2l (cell-gullet ) Lasilas 4 g yaa e Wl may (o
oral > A ss 5% (oral groove ) @ S d sl o Fo) 4 adaal )b
SSOA Ol (623 b a i aa Ab-oral 2 (2 ) dlie o) ol a s A
e dd Ol o gl 4y sy o o g0 b 438 shlu Al (g liac)
DA p AR ) 0%k shle Al gy e o L 4 el 0 sl b g2 (L
adly (S ad AR g gl a3 4 Ectoplasm 2 ) aibagy (e 3Sh sl
A5 g9 e 59 3 e 3 Ol (59 3 5l 0w a 53 49 Endoplasm 2 4 s
(63 @l s gl g5 il

6 A5G Al a5 oa AT Jia oS ) Al 4nd (5 ) alg0 090 adinal Sl
ghllad Sha e Glgan b gl o (S s puly gyl e e Ak
Olsa 3 o 4S5 a8l 525545 oral groove (st o)) 53 13 (5 gy 4 s
Al (5 m 09 2 3 ga aliald ) (5 gy Ay dnlae auiad 3 gl A5 3 e SN2

oo asi 4 Anal pore 2 o> o)A Y

205



3 sy G (S e gy (S 43 a s 4 Ectoplasm 2
Sl sra gl 3 JS Y00 (SRR g 4l 4S (500 5w 053 43 pellicle
45 g il JSGh 0 il Jl o 50 o il Jly o a S g S adlal (S
3 Ry b JEy Y Sy Sae g8y Al asa Al jua aS (A
A Sy o)) e 4dR G500 e 0 el (o 2l gl
3 sl sl s 500 5 9S eag cileum L sl sy 4aX LAy el 40l
D5 S (6338 ) a4 43R (g Alal 0o 0k S5 0 s
SeaS (S gt 4y salse (S 0 o) (50 Jan Lus (S Cytopharynx 4 s

N

( Physiology ) TS

432 A dd 0 il )l 60 Jse 52 Slalee (S350 08 el ) il o 1o
a3k acan Al lde a5 VS ar o) g gsl oY A alse il ) oS plin
4 sleie (AL 3 ardual ) (53 sz eom o g S abaii 0 3 g dg dus s
Al o S e o) e Jaeall LuSie b A dandl eSe (S il
Sl 558 I (S DAy aly Gl (A i e A Jelae (S (o

ot 42 Al Jaall e Cafia andial b (S Jilie 4x Jslae Caunia o 53 3 (S

( Nutrition ) il

Al Clil a4 J50 (e san 4y 5) (558 4330 5l 4y S5 sl Sl ga D J g
SRe o Dhga S 5l oS ANTAAR gy (yeast) sleed o ol s S0
la s) sl 45 ((oral groove ) s () bl 4g o e gl 3 (g 90 3 3 5
L sy a5 cellgullet cytophirynx oY 4 ( cytostom) 3 s« JAlae
3a Ok sl JeSly Sae 480 s yea JsSls e sy adla ol sy
dady sl Jha 4l a S U Seoma U4 dha
JSls (A Aisal 33 el o (S QA aca 4 58l asi 4 (Cyclosis)
33 50 (5 5 et it 5l 2 3 e (ssd anad (SAagiiAy a GoS iS4

$xS 7ok oY A (Anal pore)
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o

(Respiration) (il

Samn 3 gy S gl Ay o 48R faanS) Jaded gl g (g2 0
52 J5Sl 5 (bl ALuS) (gha oIS (558 daala ) (i D) g (5 Y Al o
Lo B Y dmhua g glilga 233002 Vs W) sa A i

.S ) al 4k s osmoregulation 2 J g5 (bl

yaLy

S Gagaen o8 ShralAas yw yhAial s Gl a S Alilga Ay
Condd ge g3 JSw o K43 p 4y Ectoplasm > 4554 e Trichocyst
43R o 0 5S) o gl sadigin e Gldiag sSa))a Al ) ALy a5
s s gm0 o) g ) asR Gl o) (S eas Al sa (g2l Tagac
S die 4 sl (a ka0 Ol sn 4a an gl (5 adlA (LA AR e Al
—adgag—Uyal g &jle dlgie s )R acy o S ald A daadl Se

Ok B

: (Reproductiond ) s

P de dr sl a0 G de S ST A s 050 4y ardual
.k a5t 4 Conjugation > 2

Transvers binary fission g AHsS 092 (V)

AR e ) (somedi (lia e J g pdalile 4y () sas adausl g 4y lae (500
alac (523 5SS 40 b 3 da Gl Al ) () 45 Fie Ol s 558
3 Goparai sA pogidgabuls 4 awdi s MItOSIS 2 4l i oS 5 el (S
4 AMItOSIS 2 4iws 49l Ly ol (o2 48 ju o il b a (S 4A  Slad A
Soparali sA 5 950 4n Ol s 52 (S s jsa 50 Y (> S plail jR
R delue g hadd Glidae Jgo 1 sl 45 Fie ardial Yl g2 (S AR o a
3 S Yy plbtil (o0 (S Egsoma Ol 17-20C 49 ©ol s 2 o) (ot
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WAl Al (Ve ) (SIS s aninad b 0 (SOl )l a eluss g
>3 d g Ja s agaisaV sl dse 1o o 45 ) (A5 (s 2 si ad sl Sy
4 yo a8 Ll (53S9 sl oy (Sed Al dim ddaan 34y )5 0 S Sy
SS9 033 s 1 oY shal )8 s Lo dapase n o Y 5S  (55xa
Sl gHsi0 o) dsa glamad Had Gjlpad MseS ol e Sl2e a 4SS

L 65S aita G ol oy gl g0 dalse ) sl JBI) Y (les i

Process of conjugation  4das (udus gilsa

A8y o S ada Al U cas) d s arliel b Adgiag A aaSU A
salite alsa Ll ol s asiag e o Conjugation 2 555 o)
Ay Mo sl ge (ssiuh 3 gl sia S0 € 63 (Mg (S A 4y el
Joo ey ke 1| (5 ] el o JLl Ly e gliia 3 (590 3 ) (g 45w ) shaia
Gl 2 g sgd e ain )l oral 2 sl gopbaag e pu 4 gandinal Jho g (2 82
= o A adieal < J)E Ectol Plasm s pellicle =S &2 » 4
3 S YsS Al Sl ggasiag . s & SO S
59 Ay aSgioal Ay Al ) (A g5 s AS g allad 4 (S sl 4 Jlonls dia
A3 ) et g) (gogmda Al g4y a0 sl D4R aa Al Ay o) (gS Jidlg
sl gy A (MeosSIS ) bl (saidili 45 S o g0 dld S Gl 8 2
3 w4 s oA 0 Haploide (B sS )¢’ (S a4y
abaul g4 mitogis 2 Aiwa Sk Al o) A Al Al 0 AR s g e
S A (A b s Cunigdl p pdinadlaand a Gopedl B8 o dy
40 A b a0 4 gametic nuclei b pronuclel 2 G 423 a5
Sl psi 4 pronules S 555548 jatie gl Allad Al 4l i S (o
93 4 353 Gle 433 Pronucleus i d ol allad e S atus 444l
Caige ) (s AR oy (Sae 0k s allS g8 g Saa an il

I A sl Ky A S > @S sl mew Pronuclesn
ae 0 ¢ gl Gpldao e daS A 20 Ovum 51 Sprem 2 sl s e
a4y Sgnkargon 2 2 g <559 Deploid ) s (S &) a
D AS g0 Ay (g st 0 50 gadial Jly sdlida s 20 5l (gl

Al s Al i dee 2l a2 b a4 Amphimixis
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P02 4 Ol Ay 438 e e pl el o a gola (5B
A3 D) ga M a 0 ghlud Gl 3 Sdglae 48045450 ) laas ) (548
GopS A Ay )9 48R gigiclu (£0-1Y) ad Gy A sadial )y o)) 50 o) (et
3 Leabasi 4 Exoconjugant 3 4d serdiuel jb s 55 a4y o
5 S g 4l g ee 3 mIitosis 2 4w ariial )L Exoconjugant s e
e asS G (8) o> sl s s G (A) A (S a4 ) (g
i 5S 050 A Adine 4l 5 N ARE giuh srin S35y iud is) 0 ()
A0 Y agabaul g4 Mitosis L (i eabu 3 Al a9 (5.8 430 4
M S C)magh o ol 53 0 Y Ak andiel Jl ol 50 dg
G Al 090 (S Aaliag 5l gl 4t (Sa S o g ol b () e 50 andiue
o U3 (290 it 4 pad (lsis ) (spenaio Jlisd Alua a Sy 5l A1 A
3240 A8 Al A0 Fie A sardinal ) (555 A (S a4 sl (558 alil
G esd R 53 EAThe a0 (S el Ll e g4 sl by
S G a5 (S @l JOE gl cu AT 4y dae (S 5008 2 L 4 gidle
A 52S alzad (55 9 10 o) 5 sS s A A by gine Jod (s 3230 555
A ardial ) (2 eddns e 5 (A AR Ao AVL s (S D) sa
a8 Y om0 ALY s A S sS el dee z) 3l 3o d e
A o pedlie (oay SR Adad Gdsald A8 G s ) e Ol ) sl
daslra ugl (g 5ol ngiopualia o 58 Z) el o pu (a Asaniinal b o5

() 48 o) i) s (Sl ) a4y o el

Balantidium  age &3k

Sl gied e ) Sas)l g ed a2 52 i Balantidium 2 sailed s g5 Ll o
poie sl 3 4S5 Hlaed o) (568 AigH R Ay Cudl o 2 (S Al 4 cakld 0
o) el JaSly paliil o ) el Jiigy alaes 4y sble 3 D4 Al
(Transvers L JS& (S8 e 4 SO as) e gy S S (Ja S
3 sllgs o0 3 4ee  Conjugation 2 ) i & )sa binary fission)

Gl san o)) 50 1 AR (ol Al g )9 (5 gy 4T pm Hshaie 4y (ol 0 50l g0 (5 sl
s i3 (pig ) S shald 4 el gl Cul p e 3 S e asl alidl g
eheniagh (S gl 4 a0 s 4 .S lay S Cohckroach
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423 3433 Balantidium coli 4 s2 & le (55l ) 45 =i (Pathagencity)
4 = Ciliated-dysentery) L Balantidiasis S gbil 4 Cu )l
Cs O A A g e hian Sl sl

( Class sporoooa) S ) 990 53

i Cilia s ala S asd (5 12 (S s 258 Gl s (W3S 3 Sporozoa »
A o) s da A SS e ol slight 20> o) &S 0l S
S s e esSos A IS dA Al Haa de a0
psi 4y Sprorogony = 4a 4l 85 Jia o e (a0 4 48l ) (g pa s

g dbe o S dyy $udS o g 4y WIS (59058 ) sl

1. Sub-class Telosporidia
2. Sub-class Sarcosporidia
Lo e 03 2 ol (S s 4xa 4 i andsa 32 0 ) S Axa
Sub-class 4 Telosporidia = @b s~ a5 4 (Plasmodidia)
— 43 Telosporidia = order-coccididea 2 0 5. s A6 ) Guw
Jdald 4 sia 428 S order 43 Coccididea 2 s )V bl ) s S
deaajle o @@l ol aa Ao gl Sagludl d a 658 (62
sub class 4 Sarcosporidia 2 5! 433 sissis Imoria ) Isopora
T alie g )b oSagiell o) PSS XA Y a oS g N Bl )l ASguia a8 (5
CBTIBE
Gk Ak and ga B

Sustamitic position

Phylum ..., Protozoa
Sub Phylum ................... Plasmodroma
Class ..o, Sporaozoa
Family ..., plasmodidia
Subclass .............oone Telosporidia
order .......cooovviviiiinnnn, Haemosporidia



GEeNnuUS ....cooveveiiiennn, Plasmodium
( Genus of plasmodium ) O agd ga By 2

dL,Me 3 (S Sl gy o) ll A (sl gl (WIS (g3 o 4SS A
sy g gl o (Asexual ) 4S5 o2 e 4 ol (A0S a2 g )1
S A salide 4 i 3 eanld 3 (dle e 2 ((Sexual ) s) S s
DR P S A (Sabgdan ludl d )l pasy o 4SS R | (g A

R AR o TS Rt R v e

Plasmodium-vivax
Plasmodium-malaria
Plasmodium-falciparum
Flasmodium-ovale

S Ol 4 a4 L )Me 242 g5 )y A0 e A L)3ke 3 (S pladl 4y
(oS s Ao (50 4 s sl 48 e

00 SS s 2 (SsS 55l 0 oo 5 (E) s S (V) s o Al
A Gl 4] Cudl (5 g A F s A A ) (5 A e (S Ao lu EA 4
sk a8 4 (Tertain-fever) 2as4es o Al

AR gielw VY adaing js o508 bt o o 5 (V) sl
AT AL Y Al A Pl 4dA) Cudl A 7 s Ay dlR Ay ) 5 lesS
b o 8 49 (Quartian fever)

Lo daslaa a8 5o g 4y (S JalieSa (5 )50 GSsb 0 o 5 (V) 0 iz
To36s24 009 S8l a )l paes o )l Lk e lde A
Ao ASs bl o Cujl masy o ) ki b e s ) (55l (S
Ve Aol Al (S pisia s s 8 Ag o) Gl (S sa Y
e e s Bhag gi4ey | sl s s34 (Perniciaus-fever)
dagydioanibi By o 8 A S el e gladl o gl g SU s
3 et G saa Js9 52 (S ous0 s o Ll (Al 45 Zie adaul 5 4y 5ol 5l silid
L ( Anopheles) J=bl » s a2 (blese Jo9 2 dwle Juil o & g )b 2

i Sy peia i dailil e s 4S5 R (6l a5 4y (Mosquito )
3 (gl Gy 3l pyae & eaily alvud g4y (uia Suige 3 Gile (gaad Ay g3 (g
135S Aaxdlae J59 oY 43 0l s 2 arase 30
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48y S G gdaeady g 5 S (g )em g Glail 3 e ge HLUI Y alS s
SN edle da asaiala o o gl gl b Dl (sd o haie 50l
ay oilast 2 ALl 42 (S g 480 4y Ay 4S o S ad ) 4
> sl 4 bl gladl o el Gl g 8 ol Gl (Sl dulal
59wl g gam A3l (5l a9l 4 SPOrOZOite 2 (S Cd g ey Cy )l 4
Liver o . c.pldly glos s Gelu ai ol | oS Shejlh d a4l
gom ) SAa a sadla e ag) e 4xa b S £ 34 schizogony
Gl g 4ed 4 g0 (oS &9 433 s e 8 o (Erythrocytes ) s ss
s galy 4 ( Paranchyama-cells ) &l yaa sl JS& 5 4565 5 )4
SAatiay ol oS ddng sl (oS sl Jso (o 4l o4y Cudlb a0 4l
Cryto- 2 > A4 & suilh 2 Qag, 0 S sl 4 S8
JSG4ey Gogmay gom VYo (O el a2 L el a8 4 merozoites
> b SIS e ) iy Y lea 5Ol aa s G0 1S gk o
38, S bl e PSS A o) 8 JA A8 SA s g jaa 63
4 SAa 0 (Sdagiia el 2 sigh )l b 2 43858 Crypto-merozoite
Meta- > > . sy 4 & 55 sb)lb 2 AlSa 551 (S silaa o)
S0 A ssdbadda waedy o b e g8 4 Crypto-merozoites
Liver- L Crypgozoic-schizogony 2 ssof & S sloas 4
saga o e £ (S Cuil b o s w4 sl b a4 schizogony
(£) S pobpndd mn 90 33 5 (A5 (10) S LS a3l (o L ) us
205 (1) S s mrsa i 5l (Ao (A) S oSl Gy sy 5l (A
s 0

Gl s (g d g oplAla A8 s Fhes gl 3 WS 43R (5 0 28 AL
4 Trophozoite ><u)) paed S Gag 4y o a3 s i
e Ay gl (5 sS o se A3 QLA ISl (gAY gl anghl H g i, sl ass
Gl paed Sy oy o aa oyl (g )W) ABlA JSG alaie

gy a4l s AYL s agian (1 Schizont ) i yld s
A9 g4 Ol aa 5 R0 el (S o) ot O gea bl S 4308 49 Schizont
s s sSsi Merozoite (= 48, b asi 4 Mrozoite 2 > sy
Al 90 A S &el dhglad g ma g (S Cay sea4y siepih) Sana
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Gl b (s ) o A Al Jsom AR goaa gomd sy (o
3 s e g (las )T paa ssios Cs o MR (S DA AL Ay o
N> Dy Sepu o S Fflladty sl g8 e g yalue s adiigg
duanll (uSe 42y a A dueall pSe Gla dia ad gl (50030 ) A3 55 )5 e
Ao AL Ay ad o e s Y (o AR Ol Al o @le

(S gl Alsd o) Aida S

S et S a Jgd (o200 e A (o eSS e MipS d mse o d
Aty ot g ea J I paa e e il Jsome (> S ganbasia S8
Bl GBducuid s o gl @ aash e el g (SO
male gametocyteculs s Sia oo gy gl Culu el Gise )
A Padalaes Jlgfemal gametocyte 45 Slu s Siiga gl 45
Golhoa d s S S O Cllad a8 (g (S bl d (a G
adlese Cuise Jilh o GQdgasS 558 Olsad A g Gu a4kl
A Gy ilese DAl sBnS (S DA gl o ) A sl ey Ol
S S AL (55,8 g an Gl s S s (558 Cullad ala gl (g 0lal
Ao Y a e e d Gl S Sae (S d ey S Gl
) omd g S ackee 42y gl o g8 45 Exflageliation 2 s w4y o
s AV L gl 568 g1 43X Male gametocyte 4 by K3l yg o (4 g0 e
SesS clal i L EgQ 43R g i (600 s o ) Adge w4l
o Y S CS n Al a5 0 Q) (AR sl a4 s
3 gime 3 0380y Ookinete 2 5l sl a4 Ookinete 2 41S ol o5
( 2loadls o) i GlA S Jh s s s2ae 4y ) s 43X Epithelium
02588 (A R s Aigh g e o (558 alutil 45 S o2 4% QoKinete )
A ilest G ed has 50 5l ol asi 4 00CYte 2 (> @S JSE (S
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Law of Segregation
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« Law of Independent Assortment
Alleles for one gene can segregate independently of alleles for
other genes
Each phenotypic class is made of several different genotypes
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Sickle Celis

Progeria (Hutchinson-Guilford syndrome)
The accelarting aging dieases
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The condition is distinguished by

Growth failure

Alopecia

Small face and jaw and punched nose

Dry, thin, winkled skin

Arthrosis and cardiovascular problems

Linuted rang of motion, arthritis

Mental development is not affected.

Individuals with the condition rarely live more than 16 years.

The development of symptoms is comparable to aging at a
rate six to eight times faster than normal , although certain
age- related conditions do not ocurre specifically victins no
memolegeneration or cancer predisposition.
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The Inheritance of Mitochondrial DNA
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MITOCHONDRIAL DNA ‘

Most of an individual's genes are located on DNA mole-
cules in the cell nucleus, Mitochondria, the specialized
structures that provide cells with energy, also carry some
genes for their own manufacture en a ring of DNA. When a
sperm and an egg cell unite, they contribute equally to the
DA in the nucleus of the resulting cell. All the mitochondria
and the DNA they comtain, however, derive from the egg.
Studies of mitochondrial DNA can reveal an individual's
maternal ancestry.
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Publishing Textbooks

Honorable lecturers and dear students!

The lack of quality textbooks in the universities of Afghanistan is a serious
issue, which is repeatedly challenging students and teachers alike. To
tackle this issue, we have initiated the process of providing textbooks to
the students of medicine. For this reason, we have published 223 different
textbooks of Medicine, Engineering, Science, Economics and Agriculture
(96 medical books funded by German Academic Exchange Service, 100
medical with 20 non-medical books funded by German Aid for Afghan
Children and 4 non-medical books funded by German-Afghan University
Society) from Nangarhar, Khost, Kandahar, Herat, Balkh, Kapisa, Kabul and
Kabul Medical universities. It should be mentioned that all these books
have been distributed among the medical and non-medical colleges of
the country for free. All the published textbooks can be downloaded from
www.ecampus-afghanistan.org.

The Afghan National Higher Education Strategy (2010-2014) states:

“Funds will be made available to encourage the writing and publication of
textbooks in Dari and Pashto. Especially in priority areas, to improve the
quality of teaching and learning and give students access to state-of-the—
art information. In the meantime, translation of English language textbooks
and journals into Dari and Pashto is a major challenge for curriculum
reform. Without this facility it would not be possible for university students
and faculty to access modern developments as knowledge in all disciplines
accumulates at a rapid and exponential pace, in particular this is a huge
obstacle for establishing a research culture. The Ministry of Higher
Education together with the universities will examine strategies to overcome
this deficit.”

The book you are holding in your hands is a sample of a printed textbook.
We would like to continue this project and to end the method of manual
notes and papers. Based on the request of higher education institutions,
there is the need to publish about 100 different textbooks each year.



I would like to ask all the lecturers to write new textbooks, translate
or revise their lecture notes or written books and share them with us
to be published. We will ensure quality composition, printing and
distribution to Afghan universities free of charge. I would like the
students to encourage and assist their lecturers in this regard. We
welcome any recommendations and suggestions for improvement.

It is worth mentioning that the authors and publishers tried to prepare the
books according to the international standards, but if there is any problem
in the book, we kindly request the readers to send their comments to us
or the authors in order to be corrected for future revised editions.

We are very thankful to Kinderhilfe-Afghanistan (German Aid for Afghan
Children) and its director Dr. Eroes, who has provided fund for this book.
We would also like to mention that he has provided funds for 100 medical
and 20 non-medical textbooks in the past.

I am especially grateful to GIZ (German Society for International
Cooperation) and CIM (Centre for International Migration &
Development) for providing working opportunities for me during the past
five years in Afghanistan.

In our ministry, I would like to cordially thank Minister of Higher Education
Prof Dr Farida Momand, Academic Deputy Minister Prof M Osman
Babury, Deputy Minister for Administrative & Financial Affairs Prof Dr Gul
Hassan Walizai, and lecturers for their continuous cooperation and
support for this project.

I am also thankful to all those lecturers who encouraged us and gave us all
these books to be published and distributed all over Afghanistan. Finally I
would like to express my appreciation for the efforts of my colleagues
Hekmatullah Aziz, Ahmad Fahim Habibi and Fazel Rahim in the office for
publishing books.

Dr Yahya Wardak

CIM-Expert & Advisor at the Ministry of Higher Education
Kabul, Afghanistan, April, 2016

Office: 0756014640

Email: textbooks@afghanic.org
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Message from the Ministry of Higher Education

In history, books have played a very important role
in gaining, keeping and spreading knowledge and
science, and they are the fundamental units of
educational curriculum which can also play an
effective role in improving the quality of higher
education. Therefore, keeping in mind the needs of the society and
today's requirements and based on educational standards, new
learning materials and textbooks should be provided and
published for the students.

I appreciate the efforts of the lecturers and authors, and I am very
thankful to those who have worked for many years and have
written or translated textbooks in their fields. They have offered
their national duty, and they have motivated the motor of
improvement.

I also warmly welcome more lecturers to prepare and publish
textbooks in their respective fields so that, after publication, they
should be distributed among the students to take full advantage of
them. This will be a good step in the improvement of the quality of
higher education and educational process.

The Ministry of Higher Education has the responsibility to make
available new and standard learning materials in different fields in
order to better educate our students.

Finally I am very grateful to German Aid for Afghan Children and
our colleague Dr. Yahya Wardak that have provided opportunities
for publishing textbooks of our lecturers and authors.

I am hopeful that this project should be continued and increased
in order to have at least one standard textbook for each subject, in
the near future.

Sincerely,
Prof. Dr. Farida Momand
Minister of Higher Education
Kabul, 2016
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