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Abstract

Fifty samples of plaque were collected during one year
(2007).These samples were divided into 25 samples of children
and 25 samples of adult. In this study 118 bacterial isolates
were isolated. The results were revealed that Gram positive
bacteria were pre dominant (88.2%), Streptococcus was
prevalence in the first place and then come Lactobacillus
andStaphylococcus in all samples while the Gram negative
bacteria was registered 11.8 %

(Escherichia.coli and Entrobacter.aerogenes) in all samples .It
was noted that bacterial variety in the single sample and this
certain the formation of biofilm on the teeth , this variety in adult
samples was larger then in the children samples .
Streptococcus (45.1%) and Lactobacillus (28.3%)were
predominant in the children samples and registered high
percentage in compared with adult samples (34.5% and25.8%
respectively) The result were revealed that Total Bacterial
Count (TBC)in children samples (mean 1.63x109
cfu\ml\plaque) were more than in adult samples( mean x108

1.94cfu\ml\plaque).

46



:deudl
Jos b LSl Tas 5 839l wis Ladse eukad) OlusYl § sadl] Caysmd] usy
Iy Jua3 (i (Davis et al, 1990) 33Yg)l (e pbI5-3 usy dydsedl 32,b oo 4]
ol rub S lpam 0550 QU1 DS 4> Ooee oo ST U] el Bue
LS ode yass gbgius (Ted and Christine, 1995) (pyes ;oY jamdly
J8 (e 2002 ple Cdog U (plaque) duud) dougll By bo SgSa R
4S9 deadss Olao 15 33) o clie e )le lgslsCosterton g Donlan
39,540 geize @i (Davis et al, 1990 )dy S0 dds 500- 300 J lgSow Jua
Ol oo Bl 4] doyebl gl pasmy dssay 0S5 Luwsd Hitua Ay £ site
ObsSdl 3o Loy § 33,Sebl goimbl i yazis ggast] paslod] glo] Jie
Lo Sl e Ll 1 e - Aoslll] O] s 08 yaabl &I sasat)
e dld U85 sy L) Sl Slslall Jsss gig BlsS dasyg 9ailly
Obisll Jlsly Bl 8oL ) geudns obwdl of &l Caas Il LY

. ((Marsh, 2006 ; Leonard, 2002 ; Wirthlin etal , 2003)

47



OlgSe pams ol Oldsy pasd bl G wie dodl douslll 958
Sl & Asasbl polisl) ASL3 sl dmis ) e ] b Sly sl
Gl sl e s U quorum sensing Gladl uwss ddes) dowiiSy
Bl ls OhLel lhusS gudl e L) B Dozl 4l Ll
dirobl Sl e ikl Bl Olasadly it LSl g doxiia s
LSJ) oo Acylehomoserine Lactones (8, ngl.wm.ﬁs Sye9 plyS dzual
;Hua ( Wirthlin etal, 2003 );( Camilli and Bassler 2006 ) <=| S dsewal dJLu]
oo go Cids Jold oo Gl U1 daSall 854l Yol s . (etal 2000 )
36 Olaial o @3 Loy Oltyser dhusd g5b Jelis ady Sl L
& 13l by e 3o,k e dsls zols Bousie Ob S 5]y gé9 LSl
;Kolenbrander etal,Paesleme etal 2000 John and Lindsay, 2006;) Ql;.w‘kil
Lolyel § 590 s dmls ] sl gyld] Ob,Sidl 0de s (2006
stheY (@l U Ohuseg Sl by HuasS dess ddslog duud] dow gl

L gasdl

48



oo Lo W U1 & 508 glgiVl dae 0585 dutud] douslll 9555 JLeS) usy
Luaslo L 3los goas paslo g ] e 8yudll Ly A3 gl B3liw g Loy pu5
ZWl 3L 5 pasledl gl] B3l sl layuss wuiS o,k os (5.5PH)
(Loesche,1986 and Welin duasled] didl ode (o lawss dicgd Oldgp
doggllly Grudd D555 lghl (o O)lg pae Susy dayhl ode wis etal,2003)
Brown etal , 2000;Marsh , 2006 ) (yud) dissbl polisll §ludd die gty dod)
-

dogs I hros duwll doygll 4ub),eY) dwall 1] 1976 ple § Loesche HLsl
Ol o doiss dogh by gd Suzlsahl dopall gle¥l pamy e woiss
Gl Jg= Olally &) Olgd) Cawdy dowslll § LSl s I duwldl]
late Gl ) doghl JSLeb) o as3 I (Pratten etal , 1998 ) 3Ll (wsasis
) oI e 8368 dewds %90-60 Aty JALYI Copas 3] (81 disliall Jsul
. (Brown etal , 2000

Ol Ol o 3yudll &) 61555 g3 o o] J] (2007)dielozg Li 53
Guss Bazlgl) glell S g5 dolSs] pus e STy plaque (35539 JWabY|
Fulusd] L)l Lyt Olewd Su=) JBLYI wis 8,500 8ygay duiwd! dow UL doLoY

43y ol

49



AUazbl LS o of gpadll of Ldsedl) A8 T Lasdly Josdd] 53] @Y1 diLo] o
o=oshl ULl Sl JalSs pas ] d8LaYL dlall 93 polssYl ol o3 (e
aeldl Cuwo moly H5B89 Sue pwgud o) e JWL9(Anne, 2006 )
Oldl 0de 318 13y Gl (e dousll polisdl Cody Ul Lo gl sgasl
OIS ¥ Jibl wis Ggasdl 8, B0l Loy xSl Wis Ly dulus 9553

. (Kidd and Fejershov, 2004 Harris etal 2004 ) sgustl J=oJI
8 Aaoibl 5 gholonl) doxizbl Sl o i) Aol 3,5kl s5ionbl 0550
mutans , S.sanguis , S.salivarius ) Streptococcus Jie pl,S dsecal dighl
N3] s &,IJI Enterococcus gLactobacillus g (,S. mitis and S. mitior S.
iVl sl @Y1 layaas 055y Iy (Loesche,1986)JLbYl wis L) dsy o
Ted and Christine, 1995; Noguchi etal ) Jabyi @ 35l O9839 dlall (93

Staphylococcus aureus . LxSs g (2005 Nogueira etal 2005;

dsea) L) b pS) e A3 £193Y  48LoYL Staphylococcus epidermides
Wirthlin etal g John and Lindsay 2006 )E.coli , Enterobacter Jis <=| ,S

(2003

50



Ol e dadl dougll BgShl &yl glgYl Jye JI dulyull oda Cdus

- osIWls JbYI e Agy=bl glgiVls slae¥l oo &)lably ey JLabyl

s Jasdl 331,y slghl

1Ol

G 35S agile ulll pplxdYl (e (plaque) diw doug) digs 50 zaz o3
dlsde JSiy Olusd] Camaz dalise &) 08 O dulyul odo Clad o3l
£5 @39 enihl pasy e pulabl ey Ol Cb Glskes Glddaudl e
oo doy=e plaque diue25 @8lgy Ol Cand 3] Ol polsll S § Olius]
ol oYl (e dgime digs 25 9 diw 15-5 ou eslas] 2ol ol JAbYI
- diw 60-20 g eyles] gl

el 351,

b ¢l,>] o3;Ted and Christine ,1995Li et al , 200748 ¢l> Lo e sloxe¥b
'R

e LsSill plaque o dSn diaS 581 A 03 Ol Glags Szl -1
(Aebi, 1974 ; Quigley and Hein  $uiadl Gub § Cmdgg lglut L3 R

, 1962 )

51



Gl Jlphosphate buffer Jglow oo Jo 10 8LoL Jo¥ casbsadl Jos © -2
&e duell Cdisw Vb dedsblpestle and mortar  Jlasiwby (St
- il Bl 9555 3] U] gl Jslone

cadldl e dldw (2) § FI e pa> -3

iy yhay (ol Jls S ) ewlih] carasall oo Jo 0. 1dbsiwls Olusdl Casyy -4
BHI agar , Blood agar, Mannitol salt Agar , blugVl e &l
MacConkey agar , Man-Rogosa Sharpe (MRS) agar

Microaerophilic dysadl dls o)l 5 dilsa B9l § BLLYI Cuas-5
. delw 48-24 3uL0p 37 doyas An aerobic jar Hlod) den gaddl Jlosiuwly
ol bS8 Cuasisg plaque / Jo 1/dwdl Ol jasiwd) Sue (pasd] u=s-6
Macfaddin (2000 ) § 8)553e dearxds Jslas e slexeVl

da3ldly gt

:JabVlg Il doud! doo gl Oilus oo dgimbl &Sl O3] dyuss™
Al o Agzmbl LSl OVsll g 989 a3 J] dulyill sde il Oyla]

Ol e Ll dougllly 33 Soumdl claill (553 1S5 Low Busls)

52



vamy iy Sousy eledll ST Bumge Caucd Ol dagkl gyl O) LS
(Noguchi )assl) (35,541 Os5bl Jhe 1355 (31 ileosSs &y 52l ol
duod) 7etal,2005; Li etal, 200

(5l dus 255 Jlabl die 25) plaque dis 50 (o diSo dje 118 CJje
Oyl Wl Ol oo A3 585 Wb Hl] Olus o dje 60 e Canud
52 LS (%88.2) uzls3 55 Lo pl,S dval dioghl 4,8 O3l O] g3l
LASS Lyl (%39.9) 8u3Lul o Streptococcus b Ao ColSs 1 US § goge
Cdoww  (no @ (%21.2) Staphylococcus b 580 @3 (27.1%)Lactobacillus
oo JS ST Jsdz) %1184 olS drwal Ll &ySdl O3]
G 86l o duzshl p1,S LS O] (2007) aislesg Li (2000) aielo>sHua
. Lactobacillusg Streptococcus b 355 &Il Jabllg e

Slie § 4 5T L) plaque Glie § gl g5l O] Sl Go dos
LSy U1 8580 &y ,Sdl Slshl gglslin JWLYI 058 J) dex My JLabYl

Lactobacillus gStreptococcus b 7Sy

53



T
[P

I
- A “F

Aaeal ALl Ao Sl Y el daa gall Ao HiSall Y el
al S al )S daaal

5o Dsimbl oS diea) ALly doghl d Sl C¥3=l dsthl dedllil JSs

plaque OGlus

54



L5b! lyaws 5 Vgl &SI Y=l slast i1 Jsus

dws) dae .

iy oSl izl
Lokl | Ol

39.9 118:47 | Streptococcus(S.mutans,S.sanguis,S.salivarus
,S.mitior)
27.1 118:32 Lactobacillus casei
21.2 | 118:25 Staphylococcus (S.aureus,S.epidermidis)
9.3 118:11 Escherichia coli
2.5 118:3 Enterobacter aerogenes
100 118 & gazxh]

Li) 65l &S0 gleil 56 (oo dos dutasle &y 355 epsbinl e Buzlszll

.(etal,2007

(%45.1) Streptococcusl ;oS0 3ol JbYI Slus ¢ 53 gl Y2y

Lactobacillus b S0 ( S.mutans 25%,S.sanguis 8.3% ,S.salivarius 11.8%)

- (2000) wiclog Desoet § oy9 Lo doad) oda Cdilbog (28.3%) dowts

55



ol Calis dunad) dompsl) g 0555 ] @355 LS odg) 8S0) candl O]
JLYI Oliwl & yesaal) dLlall b ,Sudl dusdl elisdl blay o539 JWabYl Gl
e JS 5Ty (and Tanner etal,2002)Marsh, 2006L 551 6de s 33b) JI
SV Al O] J (2002)aislssg Tinanoff,g (2005 ) aicls>gNogueira

4ol pel 3gx3.00,8b1 (olsxall ol SRS JbW Jius 98 S.mutans b 75U
JbYl Sl G %18.3 duws Cloras I Saureus b 7S5 S99 ] duud) doy sl
U § o0 92 LS (%8.3) E.coli LS 8929 J] liSy doyen LT 29
oWl e dgy=bl b 7S 8937 dde 3 (> § 5(John and Lindsay,2006) 2
S.mutans) (34.5 %) Streptococcus LG dolwy JULY e EY
(%25.8) Lactobacillus b ySo lgis (17.2%,S.sanguis 5.2% ,S.mitior 12.1%
%19 deus S.aureus b So Cdoww. Thomas etal, 2008 § sl b =0 (38150 ldas
5525 Ol I (2000) diclamg Hua ;lal 3] %5.2 dews S.epidermidis L 5Sus
589 A g pasledl (e 808 deeS S Ul S.mutans ge LIS odo
I LS Guslgs LS (Paesleme etal,2006) Gl Jgo Wlgdly Ol
E.aerogenes (Wirthlin J %525 E.coli J%10.3 duu pl,S diual

(3 JSs)etal ,2003)

56



L Yo
Loy,
T T T T T ot

Ecoli  S.aureus Lcasei S.salivarius S.sanguis S.mutans

2 U
JM plaque Olus oo dgj=bl &SI OY5=l 5bl dewd)

.

Yo

Y.

I :

Loy

] l I I .

& £ & ¥
R & N ® &
%fbéo% Qbe} & N o & o

5L plaque Olis o Dssekl Sl O¥jal) 253k duact

57



duwgyabl Olusl) (viable TBC) =l g&ll S sl
Oly=l cfu\ml\plaque ( 109* 1.63 Juse )109 * 3-0.17 ¢y viable TBC sl,3
Glusl cfu\ml\plaque (108 *1.94 Jusg) 108 *3-0.16 5 JbYI ;e 8355
SST LY Glus) TBC o) dulydll i &yab1 .(2- Jguo) Wl e 3395 U
oW W OLudb claeYly &Sl dlghl Jobs dB ) US sgmg W oyo
L3eY) Jgbs aze oLl @ 8y 2000581 slas] Wl (Brown etal,2000)
4 Sdly &yl

Y (2ybl 15e asys lywsad ] @352 Low OLuYl Jlon] iy asluns
Lae 098 €lids (Harris etal,2004;Ribeiro etal, 2005) dgabll joe § leged
>S5 plaque by Aoy (o Wi be 0555 Ul § JWbYI G gl dly Gl
douglll § TBC Juse ) (2006) John and Lindsays (1990) aicle=g Davis
odn o dde Jascl) Jushl (3o o8 ldag cfu\ml\plaque 1011 go dowd
*14 | day TBC Juse O] dl 65l slae Oyl e @ dubyull
29 cfu\ml\plaque (Thomas etal, 2008; Washio etal, 2005)1010*8.45108

) g5 (e e 3 il

58



09 rislly gl )l Jasdll
sliid) plyal

LSl Ol

LS o2 b

65 Wl Cuo e Bymo as Busly s oo 08I die LI o LS
LSl 0] dodsdis ol &1 of dygae o] byiSl 0553 ekl plaseiuly Jadd
pladiVl 385 Ll LS S8 o aval gliss ¥ Ll ¢l Lls daise

g bl Calizes pold) Oyshas W89 (p23Y) s Blodl bLeT Sslsl e LSl S
O LS el 0,1 o das bl 8l ol Joocts O 5Ss b Sl glil pasmd il
Ol 3B 583 Sl dzsVl (e Ol po,l Wis i s 6,5 Lelg]
(oo gz § dnwgrll drl &0 LSl edase O Y]

oSLel @ dilasl ol ded § 5T QLusYl W o Gius3 odos Lo ne LSl pasy
g 2ol WY QL) Gam o @902 ElsY) sda pams 352 OF U sy
J>5 ez oS .0LbY) gz e SLLIW dodk] SLSIUN usds plehll eae
s puy I LSl 0309 (poyb) e OF 3Said 0Lyl pund B3l L Sl
G AV § dime WS 5005 D63 ASLasS dlga (25 Logaw gty lake Lousls

Ly o Gl oy b g lyazlys

59



OSs LSl SLlgdYl OB dayl LYl s GHly Olugall BYlsy
Lo 3559 logs Guxdy LyeSll il il dygumdl Olslall lyisdlze

S Dl las T Byl i

padll meo] & Cladl QT sl Dogorle sl arun b Bole Sl QLB o)
x5 Ol 9585 Y 6,5 Gl § Jasas Ygw] Conn g1 sl Glad 5l
sl @ LSl g5 05 OnS SSlie G 93 S kg JSiy Bgerle
Oe oo die 32l Call psly Mgty gl Olslasl Lwlus dulyd
ol

LSy Syl g 933 Dol Qe ows W3y dblitne Lolel LSl s
A sl gt lazd! dolss guiid] Szl SLL Ladll lie § Jslizw
sl Jad & S

ikl gt lazdl SLle!

Loyl Jasing 385 58 S 90 Gelall guaidl el OLlgdl plhias O]
Oleadlly §misd] ol Al Gl () s Ul Bolodl OLLDY

ASlsy)!

60



puendy IS sy podng LSl dilas OISk pasadl a Ssls wie LlaYl Tus
oo LSl e dygimbl Olysed] Bloviuly pasid] pody bois o dod ol ads]
oo ) (2,55 panerl) LSl Jod sy guhasll sl Jlsad] wis Glas pass
G dhd) Ol Jis Gelibls Sbls (33l lie dsBul bhsll
OlaYl OIS LU pods LS gl quaid] Slaml) shdl Sblxbl slaslly
Busall dieg po=ldl ] lglisy a1l dblodl

dlall dahd) § planl geas golsdl geaid) Jlasdl OLlgl (olsl ghase o]
ezl J=d 30y e disl SUs 8ylyd) § glasyly O3] (Silgw mazd ol el
Gl psacdl o 2Vl ode Lo LS cadl,zdl Wb 4y psiy @il puusl) ol
RV [PSPS TV

sl el gl Slgzdl SLL e

:03Y Ll

W3 SSy dewlusd] slalodl Olatll of i )b LYl Ul & 03V Clgd! Sus
o2 OLUYI ody) doye SV O hwgll O § mezs Slgw 3,3 arn
lyie (S Ha0l Bilo go,sd BLS| I G B 1 0l,eY1 Jadss .JLY]

thawg)l O Ll

61



8ralie O3V dlb als Ssoghl OV e yall sl o Ghwsdl O O
48 Blodly (I e 032 gazs ladis LI 53l e (2,59

ol

e § lasl Cuwd @iyl oYl o (3lodls O3 ou duay pko ool Al
Ly g s O3V § gazS Blgad! OB olawd] doyl) gty Ledisg «ogaVl
JUbYI wie dasy 03 Ol O] Ol duws @8l 9ol Tue duwlin
ST gy w3 O 5Sg9 y20] padis bVl OV Bols lzall

:02lye Yl

2ol gesi e Wie 095y WBs ligds 0953 W8 O ¢ 9o sudyl 2yl O]
3 el oslay of psdll § Dgmo Godz 5l OsSe WBs dyS liall JlabYls
R eS|

18 Ol O5Ss edis e Jhasus O3V (e yiol (S Bilu zo,s Jamdl A3
3oleg phsdl LUl G lie Of late Bludl go,5s O3V db L8 § o
Ladog) Qs usy slaadly o3V dlbs sy (b1 oo palsad] § aslug

s

Codl ¢ dlib dedlas diSs dodsg) Lass 03 Olgdl Ol ehase O

-

(b diog) plis Y 1) byl OLasls plastuly

62



ey 98 o1 0L IS mang 03 e lymogy dbls dbgd plusiul (g LS
Jahll e M1 Cades @ wslus o3 Olhd ol

oasd O Ol OVl elame OF V] dygee Ololas udall Chay W8 LS
ety alaseial O GVl 1ie § b Al dygedl OlsLall plasial 39
Al cgw ey JabIl ee e

1Ll e bolesd

LYl 0dgd 323 Y .03 OLlgl Loyl zih Blugll e Wil b
Gy e Gl dodly O] o (s abl onbloddl JWabY] ase ST JSio Suss
oeslall Jabll slac]s cadl dud VIS delug LS VLT e 355 08 clundleg
Aslih) 458

29 o0 dodl Jslog ol dolo) pag 9o plu Y elldb Of (e WIS uST
oSl be OLasd! § Jabl

el ol

3gd 3l Lol e golaalll ! (o 252 g o3slll Slaisly Clgdl 9o
o] Buslucs Olagdiy el & UL Slazd! (o 532 (EisUl . Olulll Calsg
oYl deglie s

21 10-4 sy ousg) Bole 5355l1 Cladll I

63



ol

0553 0oVl pamy $s sl Clatlh LlaYl SloYl phame § Slus bl opuss
801 ¥l pamy 39 - 3lod] OlatY Lok LSl dus CBgH & rd|
OV G ) Sldidhlly Sb,hall 9585

ol ity e Glabl pasidl oo slog)l Oluse Gk e soisl! Cladl dau
LS @glhl Ciliajodl od) dudss usy 5V pasdd] Glay Ws pubasy ol Jsa
of adl 3 asy by Bgle lhiw guludd] pasetd] Gul 13] s9usll Jaxs ol S
s g ded

:02l,e Yl

Syeet W3 ol LS (3ol § Oliiols M 92 553501 LY gud ) g2,=)1 0
IS adl) Lagahasy ol o33sll e @y 0555 93 LS «y3isUly lodl § plisl
Byl § elanl Loyl @ladl e 41 LS (332 of JolS

@Y1 slawsl Y Dlw Jie Blyel o Glsds il Olas &l Cowus] 13)
09908 5 el e @b @ ol 018 Jlsadls ullasl]

05 g0 Byl § iy Gl plsyY d8Lo] Blod! @ B (e Gl S 13) Ll
elles bS5 dew CLIYI 13a OB @il Pyl s925 O3 dyslaolll wisll

ST (gme pamd dass oy B8 I ] dszl e JUIL

64



]
ode & M=)l ;59 gl Jgi Sole dild (gugsd 3ol Clad) o OB 13
UL dasall 5Se @lodl 4 Caudsald o] e bl Buslus s Al
LS e BV oSt) &0 pluseal oSg LS (&8I gLl O of lbls
548 6 pas B8 JlabYlg

el GlaLabl gMall pa bl i (5230 sl Ol o OIS 13 Ll
sl § 35S Sl Jlia O Jlo & bl @ ard o556l)) Jlatil Ll
Bs2 los =) dsy ety Vg @310 JSCiy 055 OtV O of Clgd¥l ;S5 Je
Auogdl GilbLil

3l Gl

e G 83l 0550 BB Ll s (S de ey e @l QL) 5550
Ol g9y 049 Joi s arwo

I Ol 3lodl Oladl Sas

15351831 91 alS3I Uie 1 w98 Llg!

ol Olgtl! T @ladl Ol Jie 16,055 Ll

ottt -l pall elsgll Gigls cpsadl sl dgbJl Jie :Sblo) of Oliyse

@Y1 slawsly dewlusd] OVl § o)) (o

65



Cagd) A5kl Ol plasinl oSgs cd] e 3l Olgdl pdle daisy
2lyeYl

18] Lilg]

Lale ol Lt g0 dsor G Gy 8] Gledl O]

OVl s Gb O elaze 39 dinge of Gubl el Ol lia o585 A8
sl oo JBY jatus @ JSia

Oyatal 13] b zly SST sl geond) jatus U1 o disshl phell o]
Ul 0da § 8] Ll Caw 0553 OF 36 Caumr el (30 SSY 21,8V
Shsl JSlie

ol

1 b Syzuisdl Ol Golewd 0955 93

Lo ges Ol ST Lasg 133513Vl of i I

leguds SV ol 2:(s 85kl U] Bushl pasle o 53 SW5yl) Gaaybl olusyYl
Aojh! 8ol Gyl Y

Obylel) gaoidd) PS> Juasy blis :Ogall xiSI) Jlosiadl

o) ol delund] oy el

66



;02,2 Yl

Lds Ggall poay Cus Dgall digds g0 8yzmindl OLIY byl (2,21 O]
QAS.J&SMwwMﬁjong@?@gMﬁgiwbﬂyéwi
Al § Olgmoy dleud] (@lodl § b Blas 6,21 (ol,6Y)

!

Ol Jslor dalios e IS o ikl Oledsll ol Byzumd] Olgdl OVl olase &
G0 SN Cbly dytee plusiwly Byl 92 b3 e dasl 858 g g 3
e dbl e d=uly (05 Y (Jlgud

A8V Ogand) Glgd)

o Ble LV Csudl O] A sl Cslot) Ghadl slasll Gl 9o
am V) Lol Gl Gb Lo Bsle il dsos guasdl § &)l sles
dzlly Gl § Lhros W Cawns i)l DLyl

Y § (bl dish) Lage of (Gzlie) Iols &dsYl Gl Glgd! 5550 a3
ST 91 ol 8 80k JalS JSCiu ClgtVl Jgz Y diejh

ol

o3 Dbyl sl S ol pond LY Qged) SLLY § ard] 0555 U3

g Olgdl WYl G.BS'.L NSVORA V- TS URGVOM N W SY.1|

67



Lol ey il Gouad! Cyslow) Gkl il it pwoall LYl asy
Ll e gosty JWbs 3lodls W gl oo Slgad) pdall Ol gig
Wls Lodudss (aru 03903 13 did Ol sladlly LSl 94 ] 6952 Las 391 2o
ey CBgll e egun U89 Jsbl Buk OLIY Hlpatwl (] @85 48 lee ST
Lioje

§ Blgwdl mazs ] $355 Gl Y Olyebl dlawsl e Jos3 U1 6,5
A Ogandl

:02lye Yl

$ hally bY@V Gy sluus] : @Y Ozl Ot dewes )l (2,681
ol ail oo pasl sl saol e gays oo pasddl Gl B8 LS deglls Gl

.ddl>

68



L8V Lgandl SLLHY Layl dssladl (ol,eYl oes

laal

Al Guddl dosl)

o2l @o Jlzw

Byl § glas

Obdl § ¢

o) Iy el Hemadl 413

s

:Llal 3ud e Ldll Causdl Oladl gdle sy

Bolsdl LY

OlazoMW Islae Codall & Chuny 438 «auds 4] Oz Ol oo Glss CS 13)
el duas o ds)l (3o SY puseias Y sy Gzl Glolas oF Y dyixds
O55ud «Ssum s Cadall el Chog 13] .0lEmYl Bus (e W35 Bewd Yo
S um dole Yy 2lell s el mey ey 14-10 Ml Jsls Bus

& sl Olsliaell

69



ZERUARGRITIN]

plascal OB JWhs 4l Geedl Glito (e sy G3IWI byl slsll o]
Cadss § deluy QUI os dasdy as) bl slhl g el Bliczal of 8ysl
plaseiul (g LS . Osedly Yl § $YI Cadss 2811 OlsbeSIl oT LS (al,eY!
Bgusme 354 pusiius lyiSs) OlateW Bslabl (¥l Cilhd k) (Y &l yhad
S Dgued Olslab) cadall Chay O 5Ses (s

Bledl aé § Olpss

(2ybl 878 UM gliza¥l elile s 3505 CS 13] oSTg BMb] opsadls gty ¥
OI1,8Y) BBLS Caniss & delun 3550 BSlgwd! O b OF V] (ols elises puan ¥
LY Qo] Ll las bl By S

dla O Y] sl Oladls ily dewlusd] oy emed] Guld] plame geaiug ¥
ke OB, all pasy

-10 3uk Bale iV Ol Oladll jatug DoloYl 858 o OB all oda asl
G &1 e Gl CaS 131 Wy dpwlusd] sf Il DlaYl gty Lo Baleg Logy 28
oo 3SY ¥l § oliis! Sylyedl dops @ gldsy) leud] go dogll ol gl

ol dmelpe dide Cond e g

70



oo 3l dewlusdly Glabl Gley bl OIHISYI £ 65 90 aaie GBI G541 O
AagS dble OI33] oo Glss CuS 13] Lol 8o o 88l Al &l 1313
() dmml o i o b d bkl OIS 18] ol paee Ha0] lyig) o)
O 5S35 8398 e bass sy JELY) § LY Lgusdl Lladl paseis O
lSs bt Olpe @ud ] o8 gusndl) gudiid] Szl (2lpel Ogalay JLALYI
s LYy Jlzwll padic pody LS dygedl Glslall s ¥ >
8,31 2Vl Js3s o us il

COlS 13 Loud uSTells 3uuuds SIS 9T (ol,eY Cpatal Lo 13] ellab] Cds il
& ¢l o5z ol Byedl plasy) s Beakl (2N 4l il s Ll Ul
ool

s § gyl we Byl gyl sg29 o @ hed JbYI b gl ol SS9

J3T ol g gl 12

71



1451580 Oladll Gl

Oloadll ode ean Glgd¥ dlo a8 .58 d) slsgl Jas Il bl o
dzey pasdd) dsog s diblse OI318) 5,859

:Oloadll Olgdl e Olegs la

O] B 9l e el Ay g b sy g sy o b s Wly Sledd] Slead)] Gl
Olaslas §9do Ggruoy dlodl 0dgy gulabl elase

wis logas dhghb 874) jatws 5N Oldl soy ekl Oluadll Ol
Bk ,aidl pbl ehase el go sl oy go3bl Sluadl] Llgdl O] opsadl
JBY e padlize i dndl @ yaal B

LSl el Cuay sl slodl Sluadll Oladl S s S

;02,2 Yl

sshiy sills Lladl § Gladl sl g0 sld] Oluadll G gud )l 2,2l O
25dls 831501 § Jeld glinyl pasid] Glay 18 LS (il diolagd pbl dmdy asy
il

72



Slezdl Ol LloYl asy el 4-3 Bl skl Sluadll Ol Wlyel jarus
st 93 oS0 BN ) gl dm ool plame Gusty golall guiid
golol 4 o SSY pamd) wis Jlsd|

Ol g el Gluadll Olydl 43 sl bl @i Ol 0sSy W8
pobl G 3,a)) 48y egbl (08 it (1555 W8 55,1 LlgYI

o) § glhaiily dis I yemad) Byl glisyl dads o5, Glad¥l el o]
Ml

puxial (Blgadl (o 58I Gl J3ebl § sl Sluadl] Q) gl e S
oo palsdl § aslug dlS lisg il dluds douas 13] midie o Jlsudl dygo
ohass gl Vs . 3lod] by Blas bl (puelbl) sslod! ghd (e (S - pld!
Dy gued) Slolabl plasaad ()

4 guod] Oololabl Jos3 oS

pois O amgd Blsdl B e WlE AW Dygesd] Ollaslly LSl pois
LS 3L podly dslisl Slshl Juloiy ey psis LS dds¥l Lo olis giuan

Aokl hasY) e lpuds a0

73



J2adly LSl iy 08 lpasd Oldeasll 0o sty dgid] Slolabl pods
G LSl 35 Bl of slash Clslall pass peds LS dygwd] Ollesll §
LB (o gl oSy

nok byaS) psds a3 cdesdl § Ly b L gudl Olslabl (o dlile JSU
L5lasS B3l maan ole &3 O5Sos dygudl Ololabl Joe (ids e L3y
(Saod) oLkl dJlss Cadgs

33 WSl Ll miel AS

(2 duvcd) 0312l) 2yl @ik JoY) g Jas Las dladly el O
d5eod] OIsLabl e wasll Joss ¥ Eam lus oLkl Slazdl 93 &S usy G
bl QLY Slae duslun O

.‘o.t.cUa.Ll

74



09 sy Luolsd) Juadll
~Smallpox g d=dl oo

(Y52,08) Variola sy pws8 deay G55 (2y0 38 2!

dmubll €)1 2,4

2T Al pasd e JB dme ol (200 90 (g

shygadl Oleldal] JSio gl galall : ookl 13 Ly et G 02Vl G 00
(o5l g3zl " ol Gl 00) S Sl dx

ool manm 3 Litte (oybl 1is OIS (a0l wb eumhtll sk U8 ,oolhl &
) s dylays <l Lad 3 ST el 9550 awge (25aS 5ads bl
dizds 8y30) (2,4 1343 SLlo] $ 3 Y pwandll (B8] Cuwny ol C36)1 &
ple Ol Ul eumhddl (e ddle dlas doxs o)l Mo o Ll @3 G
ol gy e 45T Of els w89 (WHO) &bl dovall dabiie d315e Caos 1967
(L 3)) Jegall § 1977 ple § O syl (2,6

ol geazd (1980 ple § dblsd] doall doliin Coogl (o) lia slazs] 3

ok gushail] e LB gl

75



Lol Ohusdl guaz peds O dublsl dovall dabiie Cuogl U3 J) d8LoYL
dolais g 3o doly ) Ll ol Jlesism Ul Glusndd] 05 JS e
gz O3] W8y 3okl OGN & GWls Lwg)y & aslell oY) Al docall
Glugpdll 09550 raz o sladlly dwy b duogdll Cud W39 .Lpislss e Jgul
Jso Gl dlolgn J] dolod] Cunrg s 085 1999 593 — Olyso 54 &
093l e el Lol pladl Guis & dblell doall dalite 5,8 095l 1
Gasdl gade & puondll e (e Al

(g9asll) JEsYl 3,k

0S4 5T ] olud] oo Jin asme o0 98 @rasdl (e OIS 5 Ule LSS LS
v bl 08 e 5 G Clalll (e Sxso Glph8 Blicul NS (o g pdll J&
Gy ey jas bl me ALkl JLasYl IMs (e ol (3slasY) Jis) slsal! ]
Dsally wi¥ly 0l § dblibl Goundl 32,k oo Ol gz ] Sluspdll
s guladl mabll joab usy diSen s bl pasddl 3o,k G (2,AL s9usl
58l asga (o JoVI Al 10-7 J1 & 1S 9l jhas 555 . bl L wie
&9 ddle 4aSy gy bl Olsd § pwandll dzlsn 8540l ode § &Y ulzdl pakl
585 533b IS gousll Jas adsny ( rdkall dms b U1 ) deled] (355
86 Jelo! Caals Lo s9asl) ope shas dlia

76



) g5 Guspdll 50 sy b

& g s05els 1 Vly oill bkl Gsezdl Garb o8 Olugxdl] G sy
saill 3o gy SIS Cas o 81 dsliosll S0l J] Loie ity Lsasdl oda
(Sl 1 3o gl ol SO ol & Ly pudl ) wodll ity yslial
Aoy b oda 5405 Ys 15,5 8y S0 Cum pllasl s G5 Il § At s
Ale sl

S)lol 358l e 331 6551 By0 pull Ul puondll ity Soasll e el pol
deoll § eladdl pull ObS U5ls azlstll puondll Sty . ege ple ssmbs
dl olsss Sy edll dilate § dblodl Gsedl 39 Aladl § Bxall &l
Bygloebl LS|

Sbish Eaos duoolsd] Dalodl diall J] Dsell duesYl o pusndll s
el b o Biaato OlelEs ysabs s gl

W2kl sl

JasBy uaydll oymill pgy (o lagy 1210 sy gyazl) oYl (ol,sYl ahas
VT 5] Iyl i sl Ld8led 8ygay Al Byl,dl ysals (2leYl
oo Dlos Ghll @ solo VT jaab Skl oo ,alall & Vs glaall ,cblas!

ALY

71



ib jaas (ol de go o Lagy 12-14) sl B3 — ey dsy , AJWI ALl G
93 91 ey UM Aol proas I L dodhad) shhasdl @A) US il
Bpadiue sy Glelidll ods Ciglhs ,poymil dege (o Logy 16-14 U3 ass
dwlBy

(=l dega (o Lagy 20-22) gulond] peiall yoals dms el podl & Jpss
LplSe 0w 5485 (molul 4-3 us) lgb g ey ,doles Ll

Sy el sazslly spsxldls ol § bkl &asY § sl bl ek
24 D pihl oy Y ghize 39 guzd] slizl By ode )l 4] By
s5md) uotys B3le dmii, bl gl 8, Jagd el yoabs ie eSS el
Blosd! s S92l e sl e G saed] o WiSE Olodll] oda pla]

(Ul paz)

78



Table

oMl 53 Lo yasls AL dosdUI

22 podl oo | 20-22| 14-16 | 12-14 | 10-12 0 pLY
4= beg
bsi sseb | Qs ossb | oseb | ol | ok
Joloodl | dobotl | Lolaall | peihll | Lol | pugpdll | ool
298bs O gl O
! V| UV

ol oMl 8ysSall 5 6,5 slast U] o bl sy ¥ OVl alase § 1Ol
588 S Gaghyodl Sgltll Ll ol s Olgtll Hsabs 52 dusledl ol,eYl
Ly 30% I o gmhatl Ikt & ol (5,41 dis Slds)l & . i pt
Al dall dsbaie Oldasme Cows

L5385 Y (50 90% & b5 LI (oyad) 35Sl dumdgadd] Bygiall U] d8LOYL

79

:0b,5T 0bjse dzss



298 @3 8phs ddsl phel , a8l Blas Bidy e i3l Baatkl 8y0al
bole ablik] Ggials alal § gsas Loy OVlo ] sohiy janl gale b
alel o)l gl ass ol 5 -6 sy ,Cashls bl 1 gt

s sk Gasy o3 Syas dsl (2lysly padl dilas 8idy a3 ] 8y5all
sl s Bsle Slelis ) Jsm o 093 pamdly lydey has L3I il
Yol &5 dalodd] 3553 090 Ly @il it , el puasy doneud
Osbly Dol e Lauts Bales ol (o 8xS dolus bogi Slia byl

P dass § dsmo J] $95 Gl okl 1y dads g5 JSLT wz g, IS
8US 81 by dauy dsl (plyel g 8yshas 8T ()0 - ddsds Voa)ld
5all 0dn 5ua8 (Ll § paasebs 03 il et sig - 332d) bt
Ay pu Ol me ,43US 85 2354 5 05%0 OF Ul Jsg gl gebay go,b) 1

Ayl =d ) &

80



LB

oondll g2yl U3 4,8,

i 20 JB Gim didsy bygay OS] gaas olals U1 Jledll gushatll susy
2shl 1ie (e LBsl Alss Bkl 3T

ovandl) o, azy 4B4I

(o9l &)k 8,352l) Busgll dliwsll s usbatl] Gl8 U L,k 1) elgs Y
Gambl panyhl dl g2yl asy (el dsayl Gio) oY) pLYI UMs eushadll als
asia iors Boode JSiy (2ybl 8k (e LA 43 ,((2)hl Glab)

obabl 2,0 1 le Ylasl 08 il Gold) meazd duall dsslibly uslal] olas)
(ool 5Lasl Glsig 93 Byl Hsabs dis eame O3S 5l 2hL

s

s eelull dlalls gsal Syl @oudl g2 M o . ol 2 U Y
losls Mall o Le ads @il Laghye b ysals Wi dyguod] Sloliabl Lass

bl 3Ll @3l ius ealilie & (soybl Jye oSg hadd

81



dizglondl oyl *

o zolon S @ruadl Jlosinl 03 93 e pualsd] 0,8 § il S
50l § dillay sl Ol Clasiul 1763 ple @ . élewSd) UM dis 3565 s
oyl Olsdll BB 3T Wg . pesdl 35:)l Ld Lzsls S @zl pugxd
o)l slosy I e IS Llasly @odzdl 250 (3o GeBsle dydiag oniilhay
udobl Ol o8 50 % e wup b U8 J) @ by il Ui dows . el
dodle Abgmle 8ygay Cuadssl Bladl dswly 8)say pusthll Jlosiwl Hlas! ws
LW Al Oyl U T ,89,bl (5,085 oz sl S ($rued] Jlaseial
Az glondl Lyl Susg slb] § (2ub) 1de pugsdy GLLI sl 955 L9
Ol s Bs =l e ,elld 2o .z slondl Pl &35 Blise e ge3ll o3 1971 ple §
Bkl 1 o 02,Jb Goglond] 2Mudl 2lBls skt patul 18 Grdgudl slsYl
A8eg o] dhsy il gud! SlooYl Ty Sliledl L1y & &1 e Olslgs dg3s
(7990 S Ll gzl Slugyd

slhs] dhuly zglon SuS puondll Wlsd (o 3l oSg ol 351 9

.QlS.w.U széJb &gjw.” Gﬁ.«kﬁ)l

82



09 sy wolud) Juad)
RS

Lolus] Je geaztl 30
3 op ! Ly ) ISl Lo
Ll s oo 30,53 Lls add &l dumo JSLis i) o Y
sl g3V
329 (B8l e Jleradl § 0925kl 2ol gtz Cum Oladyl U] (-l 0%
(e 3 409) Lo ol ] &3 e Lo Jing e oy s3I s
sy 1Y doecs ple S Busekl GLYeIl & Bl dle 430,000 (s 55T Eruss
Loyl 8yshs oo xS Ui w3y el OF J) S § aadl 3535 .y
oo waslls B Olo sy B0 diashl (o1l ddledl &Sl duddll daldly
83V Ol ! glgsl
oS 4S5 ,aY) Basibl LYl & dewditl] (o], 350 o ST opsadl 555 43
Az
5,5 W 63
Josll 3 0sMajg dailile 51,89 Llg hadd xabl pasid) 63 sl G ¥

.L»,fJ.wﬂ o dl e Lo g .03 loxw (L0 Hgldatiun I (59

83



s ale IS 895 Olgls Sluad Glgd! Al 300,000 & alud) xal sy
J3T 91 1,48 18 jaxdl o Oslo cuddl JWabY)

paulo] 28 3o fY1 5T QY Slow ne JLABYI ] duay @) abad] ) 50
W39 LS (el Guos el eaulo] dlisl gay hawsll 031 § ISLig
ddloi) o W3 588 S U] BLAYL pgie ds pulabl g 53,01 Do 55w (0
2oyl Golall Oshl Sgus

Ol s LYl Syshs O Siloadl Gl 488 Gl sl Gelad! i) s
g Bslie %24 duwsy Jol Lo e o Osdasy ol Gusull p8 wis &)
e me Ogdumy ¥ Il gusall 4

il (ol yaly dsledl &Sl Byshe (e elud] addl a3

Bylie isae olgal O Of e el Tde 3albl 5 praay OF Adloas ] s
R PV IRE VRN RCRV/ FEVS AT

Jaz LIS 1350 Vb g3aYs ddlis o Jelod] duud] (305 5

)l (ol ety s al

84



oW LB ol jely sl

bladl d3g pull ass glisly aull § JsiudsSIl gldssly paddl O e 001 s
Gl el dhsyll dud)l &dl dalssd] o 6 Sudly dinully sl
shsdl USay gl OF V] days g Joladl ol Lyele 8yharud] oS I duz
Osplar ool s adl Ol Cuo i)l dhlod) o G2 laL Ogall SYI
22 Blie dhladl go Busly dele DN Ogall diye 58T 09358y daladl
RORERTY

Aol I 5osled] Jass e 850l Wi g LS <05iedy pull hasd (o (il w3
il dios usmy oWl Ca)l (plel DoY) Soslme Byshs (e Gl W
zoxal

Glsll Olisall slud! wie delod] &Slly il (pl,els Loyl Byshs w33
ezt ol Olsubl y 2o B)lie 1S ISy dosdl gin g Gadsing
RETIS PNV

148 ) ol ) (ol els delowd] &Sudly (pud]

Al TSl Sgam § pae dale oradd] O Olulyall Cyab]

dygaull due g¥I SUE (oyes didyhall ol il (el Loyl 8yshs (e Gl w5

(s

85



ki) 5l (2l yaly opdl

gz A oS Jas 05509 8,5k dlope § opsabl wie ol als Tug
o0 el me sgw @il S1o39 WS (usubl pb dis die JBT gusall
B Ol oy lgisshs § @slus U B 2lyel (o sl ol
i Lo 2l ode ey

:ovoyhl ddlsadl Oloadll Olal

GlaS) dpwdid] @)laxbl 5,31 ) go3bl dlse)l Oluadll Ol dloYl o83
K ALl ode muiSy xSy Uswy oS dmoy lw bbl e 3nS
2o bl oo 5T OlaS zlob o)l Tus Olat¥l 1y LloYl zes .usabl
2ol 138 oty Vg g Jlsad] pruay s dixitie deuditl] (§)loxkl pruat) C5l
S35 By blxbly Lol Cawo dewtid) g)lal) slus) Juasws LS Joj Y9
s Olgdl J) el JS

(g5l Elanyl

daS Olads J] $3% sl ,aY (o)) prhaw dolus Olads J] gl @ob
Taz 80 () e doluns e W8 (L89! mag .pull U] duas I oSVl

kil e oSetd gy O paseid! b glis doyal

86



pasid] 055 bawis dols) puddl 3o o $53,)l glasyl dlsd 8,51 Oladls]
0da 63559 LS )9l Olaly sl yomddly (ashl Chdsdl Jleudly (Liliue
) iz dhsye Bagis 6,5 USLed Loy Glall pasid) dse ] Al
85 Gl lgieg

RVSURCIN INEWAS]

(855,01 ey ezl ddlsa)l Oloadll Olad! g o (o, bl e zam

Jol e 58T el 889 & (2,b] i oty

bl 1gy BloYl ] 698 I gus Il dolsdl il sy

BOWYI e Lo bl OVl Tgul o 3usly goubl 1ie e deddth! Jol bl suss
2y bo ze ezl o dlityg Gaiud] Sl ds ) Wil o )b =i Coo
8 g pasddl 4

o)l Slazdl plyely

dio dsiladl ol ] 698 e oaigll Slzdl shiel e peadl $35)

uniiag)l doy2llg 38 o

87



38,01

Loass Aol 0da Eussy o ,bl Gamhl BV e Alod Loys &yl s
Jiul Jas ploo Jle zubll gogll 88 sl d] dusll plaVl W)
ol O Y] s 85kl Jos (e Ly Bushl § dyazll (olosYl Jados psdy 5L
Byl Huzsy o8kl dl ples Yl olsyl J) 6353 @I Yl ploall lin Camay
oldz 2,8 ] 658 pleoW g bl oy ol U]

:deasag)l do,al

oadiBy e SV ol Basbl sz & UST of ¢85 Wl deedy)! oyl By
dsb Gla) dolghl plaslls ¢Sl eVl Ly Llol Loghl ol
Dwgnadl x Ol Glstal

Ausagll do, 806 DLlo)W doye 58T Osigo ousabl pelsdVl ol Olulyul &,abs]
Jsbl T8y zlios W8 of 4d3 ¥ W8 dopdll OB ol eaylpail Al &9
FLsSulee) xSl LVl dlayl ddlist go geudl Wng LS eladd
O W5 el OB (IS ] Loyl dpsag)l do il o @I (905

AV OUSs 9T JgoSIl s o581l DilaY) dlozo|

88



01 ol el

ol § bl lgas um U WSl dos By o] OF Ololl &b
o] gl Lo ybg peadly JsoSUly dygall Judos u Sl (islbg (aiiaisy
JsoSUl (bl 58 gl WSl (550 500 50 W59 o] O Slow¥l O jals]
350,40 gam

wass Lol ddlis) e L O 66 el O Olulyul e waasl a3
sl U dols 3yl,L

Ol udly Gl

B Ol Sy 30 %87 Jlso on ] o

sk § asluys LS Blibly ss,bls 3lodly 0lly 8yzimd] Ol ool o
Basbly SSly eyl Gisg pb,Sadl Olb

2l Sl gleil pass Hshty gl s,y

gl g,5] Ol

hadly (gusd]

e Olpe S U] o8r6 58T o el Oy LYl Jase O byl &b

Odbldl s ably s ol

89



dis 0553 (o G o Wl iy 1908 (o G IS el diloll jhas R
Lle 15 5o ST

2wl ol s U1 33390 sl Yl sy

:3ledly ol

Ol dmad¥l 0dn sy dillly Bladly @Vly ol gt ool pody
Sblb s LloW Ll G @352 boe LS dubs y59 LS dSlow SST o
s by @lodly el

bl o d5ls gl Ol hadluds &) (ol el uss

Ogall & B3WI e asMg .03l ISy Byziad] dowd] Al J] ceadl $05)
a3kl g aall il

Byl Gl o LYl Jume o il e Bl JUdy

el - Sl gzl

Lo ge8Y) ol sumy ailze oy Sy DL Ol o) o

BEL b

90



AL Olgiadl DN Caadl J] BLL oo o Bl s5ubl dlo] Juse Jis
Sois) Tadipe Ghn Ol LlaYl Jhisl $SUs il 4555 &8 J9Y)

i ebasdl Jasl gz

peizd] S sl (2l yely sludl o) pllasl] $8)5 (o6 oxsadl Jasy

S dolsg DByl ] 05 bw 9SIl diloll ] 0)9 pllasll 38,5 o3
sl & Olouizh] slucdl

;o]

Olpmidd) DL iy dg Sue C89 § dogll § duelod Hoph nsaddl o
WM ] sy gemaSoYl Jgos Julds J) 655 il 1l ool § dygeull
ool

dole 19STs (Wlgiw 5) Gl e hadd ALIB Oilgiw dss (ol,eY) ol ,alas B
Sydasdly daIShI dolyodls VI Jgys ¥ déls sl

18,5 Ol,5b

Dgly y=ddl dodly yi ¢ =il

oid! dul> Casas (oYl

91



OlaYl adlucs udd (S 4] BLOYL .M g g LS Ll Ogd pss :olewdl
A iy

DA IR

o G5l o Bxlocadl Byor (30 gty @I QoW 0 30 9 kel ] O]
RESUNESINEIECE X 3 RUSS VTSV L1 SO

s dib s 91 dolu d3lesS 35Ls 250 (e ST e ) ol (o
o) 0 5l 3l UI g ally il (e g il 1) 2y

ekad] ] bl

8,1 b o oy ple S B89 Al 3,000 Sl ] el ! il (g5
3lodls Vs gl § g ke G dd) o

0=ldl 05539 Jlzad! U] 6953 S a1 (o)) e ] o]y il] (905 03
kel § doll pasy semidly SpS GlaSs

(0ol Ui JbY (635 elud! o

o0 JULYI e doye ST Ged! adl) Osdymy cudll JULYI 35S

65591 81 lyals ©loadll Glgdls g5l GlggVl Lo

92



JUbYI e ST 03V SLlgtly aldl oail) Ogidysty ol JULYI Ol
Oyl

323b LloW doye 35T bl atll Ogdymiy ) JAbYI 55

O3y 19505 0] 925l Gl LloW doye 58T 91,0L Ogalabl JbYI 0sS
fodadl - udl o ililey luds asd as

ROUIC JUERAA

§ gz VT (UUbL sy e ol JWBY) dude dolss) 33,531 oo bl
B L8 oals I oSWYls exhably dusably JUbYI Slas G585 of e o,
S adl e Al

ol 095 Lowis Tols Igaady OF s albl (e bl

dogide Loddlg 3953 W 8,2 pasd (udl Jols padl Ge L Y O o)
Toyls ol oyt pgl, bl Jastal of

o) I Ogdslon il polsall uel

(o] ) bl dwlus dil 0g8 JALY! Jso Tl 03 Y

93



ibile e Tamys dograll SWYI & s o503 ol Jsloddisde CaS 0]

Ukl gl bl ] o Alililey Sl ass oS

ylsz lsisds o @3l bl pame dass (adll sy sBusly CRBl s
leddlg ColS O] Logas dalsls s adll uoY mawd Yo 8yludl Js1s (353 Y
sl § pusudl p2) daaskl oSWYI G Gulo

Coady I dewyadl Olbolad] oSkely duyably Slasdl Hls 3585 Ol e o]
o ad) e Al ellab] Lyd)

Gl J] oyl s Y Gio gl 5Sel pacass el oo oo b

sl

94



09 rizlly &L“Jl Juasdll
poiezdl ple

o5l o sede
WHAT IS A GENOME?
Life is specified by genomes. Every organism, including
humans, has a genome that contains all of the biological
information needed to build and maintain a living example of
that organism. The biological information contained in a
genome is encoded in its deoxyribonucleic acid (DNA) and is
divided into discrete units called genes.
Genes code for proteins that attach to the genome at the
appropriate positions and switch on a series of reactions called

gene expression.
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Olagwgag,SUIChromosomes :

Chromosomes are organized structures of DNA and proteins

that are found in cells. Chromosomes contain a single
continuous piece 4xik «ki of DNA, which contains many

genes<ilua, requlatory elements 4kl il 521l and other

nucleotide sequences <l glS sl U,

Chromosomes vary extensively between different organisms.
The DNA molecule may be circular or linear, Typically
eukaryotic cells (cells with nuclei) have large linear
chromosomes and prokaryotic cells (cells without defined
nuclei) have smaller circular chromosomes, although there are
many exceptions to this rule. Furthermore, cells may contain
more than one type of chromosome; for example mitochondria
in most eukaryotess! sil 4.8 and chloroplasts<laiu3ill in plants
have their own small chromosomes.

In eukaryotes, nuclear chromosomes are packaged by proteins
into a condensed structure called chromatin. This allows the
massively-long DNA molecules to fit into the cell nucleus. The
structure of chromatin varies through the cell cycle, and is
responsible for the organization of chromosomes into the

classic four-arm structure during mitosis and meiosis.
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0,2-20pm

(1) Chromatid - one of the two identical parts of the
chromosome after S phase.

(2) Centromere - the point where the two chromatids touch,

and where the microtubules attach.

(3) Short arm.

(4) Long arm.
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Chromosome numbers (2n) in some animals

Species # Species #

Common fruit fly 8 Guinea Pig 64
Earthworm 36 Tibetan fox 36
Domestic cat 38 Domestic pig 38
Lab mouse 40 Lab rat 42
Rabbit 44 Syrian hamster 44
Hare[citation needed] 46 Human 46
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Gorillas, Chimpanzees 48 Domestic sheep (54
Elephants 56 Cow 60
Donkey 62 |Horse 64
Doq[29] 78 Kingfisher[30] 132

What is a chromosome? a s« ses S a sgia

Chromosomes are tightly coiled microscopic rod-like structures
of DNA and protein that are found in the nuclei of eukaryotic
cells. Each chromosome contains a single molecule of DNA.
Each strand of the DNA double helix is a linear arrangement of
repeating similar units called nucleotides, which are each
composed of one sugar, one phosphate, and a nitrogenous
base. A DNA nucleotide contains one of four different
nitrogenous bases: adenine (A), thymine (T), cytosine (C), and
guanine (G). The order of bases along a strand of DNA is what

determines the genome sequence. See a DNA Structure

diagram.
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How many chromosomes are in the human genome?

The nucleus of most human cells contains two sets of
chromosomes, one set given by each parent. Each set has 23
single chromosomes--22 autosomes and an X or Y sex
chromosome. A normal female will have a pair of X
chromosomes; a male will have an X and Y pair.

The Number of Human Genes: sl guwges,SII slas

F Ologugag, Sl o e g3 e Sludyl WMl g0

793 22 duey daws Ologwgas,S

Y Sl pougag;Sils X g9Vl pougag; Sl o3 duwizd] Gloguwges, Sl z9is
XY ,Sdly XXM sl baaidl 955 U

The genen=dl popda

A gene can be defined as a region of DNA that controls a
hereditary characteristic. It usually corresponds to a sequence
used in the production of a specific protein or RNA.

A gene carries biological information in a form that must be
copied and transmitted from each cell to all its progeny. This
includes the entire functional unit: coding DNA sequences,

non-coding regulatory DNA sequences, and_introns.
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Genes can be as short as 1000 base pairs or as long as several
hundred thousand base pairs. It can even be carried by more

than one chromosome.

88 G usldll #1931 e WY Olie J] s g3 Al oy ol Jsb sl
$asl 253 1 oo Olusdl Isb (ld um9) powses,S (e 55T e Llol JoSS
(kbp)l)Lais! L) 50,9 base pair or kilo base pair (kbp)gaslB z53 5LS 9l
The estimate for the number of genes in humans has decreased

as our knowledge has increased. As of 2001, humans are
thought to have between 30,000 and 40,000 genes.

40,000 -30,000 o OLusYl & Slusdl sue sk
How big are human chromosomes?

Human chromosomes range in length from 51 million to 245
million base pairs. With few exceptions (e.g., red blood cells),
each of the trillions of cells in the human body contains a
complete set of chromosomes--the genome. If all the bases in
the human genome were spread out 1 millimeter apart, they

would extend from Memphis to Los Angeles.
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The Cell Cycle: 4dall s )5

The cell cycle is an ordered set of events, culminating in cell
growth and division into two daughter cells. Non-dividing cells
not considered to be in the cell cycle. The stages, pictured to the
left, are G1-S-G2-M. The G1 stage stands for "GAP 1". The S
stage stands for "Synthesis". This is the stage when DNA
replication occurs. The G2 stage stands for "GAP 2". The M
stage stands for "mitosis”, and is when nuclear (chromosomes
separate) and cytoplasmic (cytokinesis) division occur. Mitosis

is further divided into 4 phases
Cell Division gglsd] pludsVl
op A8l R4 § Al Gass I dslith) SlsblI o didsdl Sl 3593
ol
oo lygb ddsdl Sl )99
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el Tolustiul Ty o Gl gai5 lad :G250il) AL 354J1 -
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Name  of o
Description

Phase

1 Homologous chromosomes pair up and form
' tetrad

5 Spindle fibers move homologous chromosomes
' to opposite sides

3 Nuclear membrane reforms, cytoplasm divides, 4
' daughter cells formed

4 Chromosomes line up along equator, not in
' homologous pairs

5. Crossing-over occurs

6. Chromatids separate

7. Homologs line up alone equator

8. Cytoplasm divides, 2 daughter cells are formed
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(mitosis)?bthl pluY 45ylae
JlzsY eludsYigmeiosis:(

Mitosis and meiosis compared:

It's really important that you don't get meiosis and mitosis
confused! Take some time to look at the table below and make
sure you understand all the differences between the two types

of cell division.

Mitosis Meiosis

To make daughter cells
To produce sex cells

Purpose |identical to the parent cells -
(gametes)

eg during growth and repair

In the reproductive
Takes In all cells apart from _
organs (ovaries and
place... |gametes

testes)
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http://www.bbc.co.uk/schools/gcsebitesize/biology/cellprocesses/celldivisionrev4.shtml#meiosis#meiosis
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Produces how

Two daughter

Four gametes

many cells? cells
Half as many as in
parent cell (The original
What happens to
Same number [number of chromosomes
number of _ .
as in parent cell |is restored when two
chromosomes?

gametes fuse to form a

zygote.)

How do parent and

daughter cells
differ genetically?

Not at all -
genetic
material is
copied exactly
(replicated)

Contain a mixture of
chromosomes from two
parent gametes - so
cannot be identical

Variation between

daughter cells?

No - they are
clones of each

other

Yes - they are
genetically different from
each other because
chromosomes get
shuffled up during

division
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Crossing over : During prophase | of meiosis the homologous
chromosomes come together in pairs.
Each chromosome is divided into two chromatids. The
homologous chromosomes twist around each other.
During crossing over, corresponding fragments of chromatid
may get swapped over. The cutting and sticking of chromatids
means that genetic material is exchanged. In this way new

combinations are produced and variation in the gametes is

increased.
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The Law of Segregation, also known as Mendel's First Law,
essentially has three parts.
Alternative versions of genes account for variations in inherited
characteristics. This is the concept of alleles. Alleles are different
versions of genes that impart the same characteristic. For
example, each human has a gene that controls eye color, but
there are variations among these genes in accordance with the
specific color for which the gene "codes".
For each characteristic, an organism inherits two alleles, one
from each parent. This means that when somatic cells are
produced from two alleles, one allele comes from the mother and
one from the father. These alleles may be the same (true-
breeding organisms/ homozygous e.g. ww and rr in Fig. 3), or
different (hybrids/heterozygous, e.g. wr in Fig. 3).
The two alleles for each characteristic segregate during gamete
production. This means that each gamete will contain only one
allele for each gene. This allows the maternal and paternal

alleles to be combined in the offspring, ensuring variation.
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The Law of Independent Assortment, also known as "Inheritance
Law" or Mendel's Second Law, states that the inheritance
pattern of one trait will not affect the inheritance pattern of
another. While his experiments with mixing one trait always
resulted in a 3:1 ratio (Fig. 1) between dominant and recessive
phenotypes, his experiments with mixing two traits (dihybrid
cross) showed 9:3:3:1 ratios But the 9:3:3:1 table shows that
each of the two genes are independently inherited with a 3:1
ratio. Mendel concluded that different traits are inherited
independently of each other, so that there is no relation, for
example, between a cat's color and tail length. This is actually
only true for genes that are not linked to each other.
Independent assortment occurs during meiosis | in eukaryotic
organisms, specifically anaphase | of meiosis,[3] to produce a
gamete with a mixture of the organism's maternal and paternal
chromosomes. Along with chromosomal crossover, this process

aids in increasing genetic diversity by producing novel genetic

126


http://en.wikipedia.org/wiki/Genetic_linkage
http://en.wikipedia.org/wiki/Meiosis_I
http://en.wikipedia.org/wiki/Eukaryotic
http://en.wikipedia.org/wiki/Anaphase_I
http://en.wikipedia.org/wiki/Mendelian_inheritance#_note-2#_note-2
http://en.wikipedia.org/wiki/Chromosomal_crossover

OYs=is « Olusdl oo oz Jié ddlys dho US O e paniSlaall =il 05l
1o (o hadd doly e e i IS Ssimns @linedl (asSS wis gy oo
9y

oLl Slaall oo g9 e AT & Olalisy Olsd zol33 13] ol 38l 038
wie Wzl o Tjss gion Olaall odgy doldl Slusd) oo g3 IS OB
.&Limill RS

bl e deoglll dslsdl] mls

Pairing Between Bases

An adenine on one strand always pairs with a thymine on the
opposite strand, and a guanine on one strand always pairs with
a cytosine on the opposite strand.

These base-pairing rules are supported by Chargaff’s
observations.

The strictness of base-pairing results in two strands that contain

complementary base pairs.
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Mutations that move an entire gene to a new location are called
gene rearrangements.

Changes in a gene’s position often disrupt the gene’s function
because the gene is exposed to new regulatory controls in its
new location.

Genes sometimes move as part of a transposon. Other times,
the portion of the chromosome containing a gene may be

rearranged during meiosis.
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A Mutation occurs when a DNA gene is damaged or changed in
such a way as to alter the genetic message carried by that gene.
A Mutagen is an agent of substance that can bring about a
permanent alteration to the physical composition of a DNA gene
such that the genetic message is changed

What is a gene mutation and how do mutations occur?

A gene mutation is a permanent change in the DNA sequence
that makes up a gene. Mutations range in size from a single DNA
building block (DNA base) to a large segment of a chromosome.
Gene mutations occur in two ways: they can be inherited from a
parent or acquired during a person’s lifetime. Mutations that are
passed from parent to child are called hereditary mutations or
germline mutations (because they are present in the egg and
sperm cells, which are also called germ cells). This type of
mutation is present throughout a person’s life in virtually every

cell in the body.
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Thr Pro Glu Glu beta® chain

...ACT CCT GAG 6 AG... betah gene
Codon # 4 > G 7

...ACT CCT GTG 6 AG...betaS gene
Thr Pro Yal Glu betas chain

EXAMPLE: sickle-cell disease The replacement of A by T at the
17thnucleotide of the gene for the beta chain of hemoglobin
changes the codon GAG) for glutamic acid) to GTG (which
encodes valine). Thus the 6th amino acid inthe chain becomes
valine instead of glutamic acid

-2Nonsense mutations:

©38 sV 093580l & sl Luedl paesdl O Gasy podl e §
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The Human Genome Project
In February of 2001, scientists working on the Human Genome
Project published a working draft of the human genome
sequence.
The sequence of an organism’s genome is the identification of
all base pairs that compose the DNA of the organism.
The Human Genome Project is a research project that has linked
over 20 scientific laboratories in six countries.
Only 1 to 1.5 percent of the human genome is DNA that codes
for proteins.
Each human cell contains about six feet of DNA, but less than 1
inch of that is devoted to exons.
Exons are scattered about the human genome in clumps that

are not spread evenly among chromosomes.
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Genamse

Proteins act alone
or in complexes to
perform many
cellular functions

|
00
v

Genes contain Froteins

king proteins
Figure From Genes to Proteins. Knowledge of a genome unlocks
the secrets of what DNA is making which proteins. This will
ultimately help scientist to better understand the inner workings
of biology.
Glossary
Bases: The molecular building blocks of DNA and RNA: adenine,
cytosine, guanine, thymine, and (in RNA only) uracil. In DNA, A
attaches only to T, and C attaches only to G. In RNA, A attaches
only to U, and C attaches only to G.
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Base pair: Two of the building blocks of DNA held together by
weak bonds. In a DNA molecule, adenine always bonds with
thymine (A-T), and cytosine always bond s with guanine (C-G).
Base sequence: The order of bases in a DNA molecule.

Clone: A group of genetically identical cells or organisms that
are descended from one parent. Identical twins are clones, as
are colonies of bacteria that reproduce by simple cell division.
Diploid: Having a full set of genetic material consisting of paired
chromosomes that contain one chromosome from each parent.
DNA sequence: The relative order of base pairs in any sample
of DNA. See base sequence analysis.

Dominant gene: A gene which, when present on a chromosome,
passes on a certain physical characteristic, thereby dominating
over a recessive gene present on another chromosome. Double
helix: A common name for DNA,; it refers to the molecule's
double-stranded, spiralling structure.

Gene: The fundamental unit of heredity.

Gene expression: The process by which genes express
themselves: in the cell, ge ne expression results in the
manufacture of proteins that determine an organism's

characteristics.
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Genetics: The study of the patterns of inheritance of specific
traits.

Genome: All the genetic material in the chromosomes of a
particular organism. The human genome consists of three billion
bases, organized in about 100,000 genes on 23 chromosomes.
Genotype: The entire genetic identity of an individual, including
alleles, or gene forms, that do not show as outward
characteristics.

Haploid: A single set of chromosomes (half the full set of genetic
material), present in the egg and sperm cells o f animals and in
the egg and pollen cells of plants. Human beings have 23
chromosomes in their sex cells. Compare to diploid.
Homologies: Similarities in DNA or protein sequences between
individuals of the same species or among different specie s.
Human Genome Project (HGP): a worldwide project aimed at
deciphering all the three billion bases of the human genome,
including mapping and sequencing every gene. This information
will help to more rapidly identify genes causing diseases in

humans.
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In vitro: Outside a living organism.

In vivo: Inside a living organism.

Karyotype: A photomicrograph of an individual's chromosomes
arranged in a standard format showing the number, size, and
shapes of each chromo some type.

Meiosis: The production of se x cells, which are not genetically
identical, through a series of cell divisions. Compare to mitosis.
Mitosis: The production of cells that is genetically identical to the
original cell. Compare to meiosis.

Mutation: A spontaneous or induced change in the DNA of a cell.
Nucleotide: A molecular subunit of DNA or RNA consisting of a
base (adenine, guanine, thymine, or cytosine in DNA; adenine,
guanine, uracil, or cytosine in RNA). Thousands of nucleotides
are linked to form a DNA or RNA molecule. See DNA, base pair,
RNA.

Phenotype: The outward physical characteristics of an
organism.

Recessive gene: A gene which must b e present on both
chromosomes in a pair to show outward signs of a certain
characteristic.

Somatic cells: Any cell in the body except sex cells.
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Fungal Ecology
Fungal Physiology
Fungal Genetics

Industrial Mycology
Medical Mycology
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Kingdom Protista (organism like fungi)

Division Oomycota Water Mold
Division Acrasiomycota Cellular slim mold
Division Chytridomycota Chytrides
Division Myxomycotcota Plasmodium slim mold

Kingdom Fungi True Myceteae

Division Zygomycota

Division Ascomycota

Division Basidiomycota

Division Deuteromycota
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Division Cell Wall Composition
Oomycota Cellulose — Glucan
Myxomycota Non- Like animal
Acrasiomycota Cellulose — Glucan
Chytridiomycota Chitin — Glucan
Zygomycota Chitin — Chitosan
Ascomycota Chitin — Glucan
Basidiomycota Chitin — Glucan
Deuteromycota Chitin — Glucan
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Usage Product Fungal Application
Source
Medicine | Peniciline Penisilium oAntibacterial
Cephalospori | chrysogenum | <:Antibacterial
ne Cephalospori | Antifungal
Grisofluvin um oAntibacterial
Fusidin acremonium | Immunosuppress
Cyclosporin Penicilium ant
Ergot grisofulium Inducelabour,
alkaloids Fusidium migraine
coccineum treatment
Trichoderma
polysporum
Claveveps
purpura
Agricultu | Zeralenone Gibbrella Growth promoter
re Gibreline zeae for cattle
Gibberella Plants hormons
fujkuroi
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Usage Fungal Source Application
Alpha amylase 2:Aspergillus niger | Starch conversion
Amyloglucosidase oAspergillus niger | Starchsyrups,
Pullulanase Aureobasidium dextrose foods
Glucose pullulans Debranchingof
aerophydrogenase o:Aspergillus niger | starch
Protases o:Aspergillus spp. Productionof
Invertases Yeasts gluconic acid
Pectinases o:Aspergillus, Breakdownof
Rennet Rhizopus proteins
Gulocose isomerase | Mucor spp. Sucrose
Lipases Mucor, conversions
Hemicellulase 2:Aspergillus Clarifying fruit juices
Gulocose oxidase 2:Aspergillus niger | Milk coagulation
2:Aspergillus niger | High fructose
syrups
Diary industry
detergents
Baking gums
Food processing
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Microsporum ) dermatomyco | tissues
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Epidermophyton dom
species) esticated
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Wounds | Phialophora Often Non Subcutaneou | Saprotrophic

Cladosporium, S mycoses in sail
Sporothrix, etc Chromomyco | Vegetation,
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Mucosa

Candida albicans

Candidosis,
vulvovaginitis,
thrush

Commen
sal on

mucosa

Aspergillus fumigatus
ffavus, A. niger, etc
Blastomyces dermatitidi
Coccidioides immitis
Cryptococcus
neoformans

Histoplasma capsu/a turn
Paracoccidioides

brasi/iensis;

Pneumocystis carinii

None
Ajellomyces
(Ascomycota
)
None
Filobasidiella
(basidiomyco
ta)
Ajellomyces
(Ascomycota
)None

None

Aspergillosis;
lungs or invasive
Blastomycosis;
lungs,
skinlesions,
bones, brain
Coccidioidomyco
Sis; lung,
systemic
Cryptococcosis;
lung, brain,
meninges
Histoplasmosis;
lung; rarely
systematic
Paracoccidioido
Mycosis;

lung, cutaneous,
lymph nodes

Pneumonia

Saprotrop
hic in soail
plant
material
Saprotrop
hic
Saprotrop
hic in soil
Bird
excreta
Vegetatio
n

Bird and
bat

excreta

Soil?
Humans,

animals
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