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'§? Ll = plsd 2oy, DI wlsyid) Y @i_,.: G el Ul syt gL

. fie o WSS e sleedly ey JH el s o G &> ¢ (Free coagulase) sJ)

Glsndl o ped) Lt s )3 s, (Alami and Kelly,1959) Sy W Jezd LS L i
eyl g LU 2 Loy (Clumping factor) Jof e o S e
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5y it el b izdl Jowe G guaed) el Y o faiiyy Eo U ey e

D3y W 5y byl oy oo spnd) g Judl Doy o il wdn o

iy, sl o - e D3 AN el 2l o il S o ) G gl aid

g aze 81 Tt oo A1 ¥l O (Yoshida and Ekstedt , 1968a) wundl,

ity o0 s L) ba sty - ol OO0 i i 2l of 81 lS Lol L

e (555 e o) sl Judt Sy s el ook e i20F g

e L5.(Yoshida,1971)ABC 2his! Cl_,ﬂb Caans ‘_",:Ji_, lpons (g ilisen Llaises Cl_,}i o
(Yoshida, 1972)D ¢ 431 «le gt oy i L I3 g 4t &)

oy 2adl) lsyieal) diod 5l s S o gl y S T W o cduand )

& (Yoshida and Minigishi, 1976) _ifu, ludy, IS, (Witte,1957) cuy oo o)) )

Sl S Ll e Bl e L ST sk (e e 2l el Ll
(Opdebeek and Norcross,1983) uy Sssy tless) Ob LI JSI Ll Jolis o L
L o W Jdl s ey el s e sl 2bisdf e 0 s, LS
A Jodt e B pamd) o J) (Chomarat et al., 1985) Ll y Ll ev)lad LS
el paid LS 006 5 S Qb LI Jelidly (AE gy o) (sl
e G gy S s 5 hadly I Ll e 2l pas OF o g )F Gl i
IR
. Clumping factor (L Jale —¥-¥-¥-

(Bound L Ji sl b Jgdb ol L)l s il 2adl il pzs
Al (Slide tost) a0l st o Jygdl goy 531 Qo Ll umsy  coagulese)
gy (Tube test) &, Lesb e Jygdt sey . (Free coagulase) »JI A st
3 i A D o gy B (i) e J¥ o el el I
e Lol sl o5 A 5501 & yam 4 gy (Thrombin like producty ol

. (Duthie, 1954) ey 531 e I i e 3 Wl
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o5 55k a Ay Aot St ) O] e i 3 S S 5l amy Ot O
o) D) 25 LS ety (I ey SV i i oy Jo e sae
LS o gl Jod iy 2Jle hbin cobd oof s g o usby dind! (oK danie (3 k U,
Gl o A3 JI g rdaell Dol Bam ol ) Ll Gl oda Jui u!
2 e hny aindl s, i O o Jar b Sl 10 g 2801 s 5 oy 2L
lis Jusza 45y Ha . (Yoshida and Ekstedt,1968a) 4ls)l sl Jfo L Jf ool

Ll el il B el e ool o wsd) g5 oo besd
+ (Yoshida and Takeuchi 1970;Yoshida, 1971, 1972; Chomarat et al,, 1985) -

Immunofluorescent test Lh,al;.ll L;J‘L:!l ol —g-v-y-

Sty 108 a5 o slsdl, (Yoshida et al. , 1979) celoy iy ol 43 :
dlisdl gyl oo iz Jof e @) Sasd 25 e, (Clark and Shepard1963)
plodl ssdadl o Dy Jlalyy il L zoadl cbaidl cdp o wlsl
et e TN G 8 kit clucne o 20 0 f 0 b By el 2l
Jyad) szl 55 g0l g W Jadt o 2 2t Jlaamal e 7YY Lzs ilS (o 5 2o :_ _
(Yoshida et al,1974) weloy Jundy Jo oo dzd) Lhisdl gl 25,90 solodl
N g Wl ede gl o W Di

o it v ;j;'ix.}i O ;p (Yoshida et al ,1969) welsy Tty 2o 5 GL.H S i)
o LSy dindl ol e s Ll s Y

il R # Gz M oda (Yoshida and Minigishi, 1976) iy lady Juzd LS '.
ity J5 o el W Judi dp dley Ll Jeesdi ki L

» (Yoshida,1971,1972)




Ly yedl el 5 ko) 3y ¥y
i) Lol s il jawinis o sldly (Yoshida et al, 1970) fudy, o$o 4
850 WOy i s YV o (0 521 ol L anlly (g 1 Jodl o3 Ly,
Ay b (Rogers , 1966 ) 5,255 L) Jogp A1 2l ilasd 5,2 2 oo Sy
2ol el J aps Wl Juo 31 QW 2l OF I Tty S8l wgy (0% )esls
o J (Daiarski , 1981) Sl Slif g 5 - lobezal sy J Ay (Fresh isolateé)’l"
3558y oy 251 LS el «DQ—"M 2| b G 180-0 5 de g dbisd]
G A o apbl LB i us ¥ OF Y (Opdebeek and Norcross,1983) |
S sl Ol Olie ury sy W 6y elagidl Ly oo sed) WY Jalfl
_zh.z,umygu_;m el e 7Y O Ll (s

Lodl @, b Jlacly (Sompolinisicy et al, 1985) welay Sd s Jo g oo
R PRURE AT S I/ O Y B B T

oda Oy bW i Jols dhind] Gt b indl &sled JF sl e ) sl
ledliy Lins Lf o o asllodl Llodl b Lofondd aolel e U1 oda uiis Of LY ¥
(Iveler,1965; Yoshidaet al.,  LL.,3 oda Lo ladud, ahisd! 0,6 Ll @l

1969- Yoshida and Takeuchi, 1970 : Yoshida et al ,1970; Yoshida and Naito, 1972
Xoshida . et al , 1979)

Pseudocapsulatlon Y Basedl —§-
I wbagiall an ta gk Y5 8000 ) (Sall et al 1961) webry Jlo § L5 4
LIl dlogme dhisd! 02 35l dhdle orooxell e o e el s Gy b ces
5553005 c,:;-_,:]-i_, L T Ny TSP S I
gl ol Li w3y bl Vo U LYY G e i ey L, Juill
cabY G il M asl JU g L
sy Gy &yl I sl LY e b S AV Tde 03508 N geldt e Slal 1l
Symy e dzes LBA o) Sl sde $,6 Oy Gy L ode i cnew ESSILN  V PRt e
Ju < ) e gl e O LS Gl e G ol dadks s Ogz iy 2l 5 2800

. (Wiley,1972) Dl ade b1 i Lot 2 50!
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Js¥ 30y oo 3l 0id ! Sl golily Lokl s lid 08 ) in S
G W e DU L ) ey 3 5 ondl OF I (Sall 1962) Jlo Jlif 5,0 e oo,
Spry g 32 LU Ve Oy o L3t gl o ol Jlasll G (bl e o Ay Lo
G Jam 22 by b sy Gl wlygiall il el ode Ji5y dto o U LY
o gl G0 o ey o I G B e i Sy 301 b Gy gl ) 5 el
) ode L5l il Bisd) Dl e Luad JiF b ) el Oy 5 0ll)S oda
APt Sy B e e W o) @ s el 006 OF (K Ll (Sall et al. , 1961)
. (Wiley , 1972)

oo ) b S AknZa oDl —0-

W (b o ol ol il i il 3y ezl o gdl e ] 3y 0 i ) e
oty o 3z ) thind} aa ciom g J iz e300 0% o 9

dalindl 53l Oy g2l e e taiond] il Jjmr g5 0r Jf (Wiley ,1961) s
d3 Lol 2lodl 1o (Passive protection) ais i, Gl whuzad GBI Ll LI
padl goband Ol o @) o il g0 jop G Bl s G thindl -y o))
did) 2l palas B J ol dabiadl Bl ol g Gy Sl olS o sala
 (Wiley , 1972) dhiows 53k a2l 531 0,8 5,5 nets Ly o391 sl ol

disJl il odsenad &, b o iwy, (Wiley and Wonnacott |, 1962) o Sk, Gl B LS
(Casamino Jymally pel300 ool G0 bt aa (gl d5e ) Leis 3300
sl C.-:U!- por dny - (Wiley | 1961) Ly 5 (» <5 peyd] acids ~ glycerol broth)
LI e 3ly sy J) 5 sl (Heidelberger et al. , 1936) wslay 3 Jaa 2 e
e el O L i i sl Ll o O g ssle e ol 5 Ll
Jodb i eadl daiodl felis o 3,500 Suz¥ oland Lo oLl e haisnd! ¢l s
s il Jelis iy f e L) 6ald) ada e Ly L VO G 1 eyl sl
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Lt 318 2 e @56 L35 iy o (Cohen and Morse, 1959) o, yey (5855 s o
o gt I loil) IS T ol LSt JF ool ) JUE saaaz Lot
F (Morse,1962) uype 1y s 25l ade g ot o duldl ot ol Jje oo LS
phos st ole gl g0y s Jysadl simad) 2 etlesd) dudyu, Seis S1 2l
dandl e 2Ll )1 sl e> o (Staphylococeal surface antigen)(SSA) olys izt
oA Al 0 S SR Madd a ol e el el b
v Al szt

g obard a5 B i L3I1 0336 s o b s D50 sl Jadl Ol O
o D3l o O35 G e bl 1l 08 o I Gl J et o g e i
Flor lim e Ol 3 dicd! g sy ilodl so Yo T uzm ) Vs Sy - i
!yl g L e e

a2 e e aln L, (Maverakis and Wiley ,1970) JLys 51,50 g LS
[Partialy Purified Capsular Material L Lid) dhisd! 4 So Saety (e
Sl aeldt sl an i, LS5, L st sl el cns (PPCM)]
ey 5368 Juzd e L il sy S sz e 50 Wiy

b ginall & ol ) s sy QI it g g0 8 gy g 1808 5 2oy e
Shind) gl s i@z, Jie (Fowrnier et al,1984) weloy )6 ol 45 0 Zoadf
W e Ay Gl SIS 5 S Sl ol

J S w,Js, ¥l pad) @ b e, (Lee et al 1987) wly, ) oK LS

. (Mucoid SA1) SAL D jal) dbioes wiin 1Sy e (e ¥ Il 015 405 S5 L
Ay W e S it e e i) O

o 18 550y SN iz J (Chomarat et al,1989) leeloy il s o o I Gl
ISl e Ay b1 oy b o ol padl ey 15 ) 3 UL et I
o B s sl eds o pliy LYo S MC3T 50 i sk odlial e Y]
(Homologousand ¢,Jl>..JiJ s Ll bl o B gandt un Gl OF ) Gl

Heterologous organisms)
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FUPE VU GMTUICA B 7510 ¢ RCHUP 1) PRI g5 Ry B

£l Do o W sm Wiley ,1961) Ly 1l A abisnd) 35 (gl S i )
oy Gy (o il W ol ity il 55508 Tl (el Bl 2y e
A Sy lingdly Jy ey dloygingill ade 3pmy e Sz el )l
cesli i) e 4yl das,

o pesdl gl (Haskell and Hanessian, 1963 , 1964) Oleslay Jlule o6 LS
s Fisher et al. , 1963) clory 55 5 oo Jyjad! o Do wznd 253k utlasdd

g2,y [ Surface  polysaccharide antigen (SPA)] C_L..Jl oy R iy e
i G (Morse,1960,1962) uyse i (o Sympd) U3 o e lic Lo Jl i
, (R-amino -2-deoxy— D-glucouronic acid) le oyl (sl el

of e L]lp- A PP [[Z(CN—acetyl alanyl)-aminoJ-2-deoxy galacturnic acidj
(Arbeit et al.,1984) J I hisJ} Lt

(Karakawa and Kann,1975) 0, 1,518 (6 74521 D3¢ J o> S5 2S1 2l Ay
(Amino mannuronic Jle eyl b e D3l ode aind @) S spann
o dgpdI T il S5 5 el szl bin O oo g2} by - (Fucosamnine)  sci)
(N-acetyl-D-mannosaminuronic y Uyzlly (Wu and Park,1971) by g
Jelis o elds il LS Lol Olilsu Lyl sn_ (N-acetyl-D—fucosamine), acid)
Y il L1 58 e pall i S saan i 3 45y - e
| (Arbeit et al.,1984)

(M) D58 sy S sz ul¥l S A (Liau and Hash,1974,1977) (iley s 3u>y lia

| ‘[" , (N-acetyl-D—aminogalacturonic acid) O 45 ngl.u [ ORI R

J | A e e Y (Taurin) (N-acetyl-D-Fucosamine)
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230 () ed) e d) 2l o, (Karekcawa and young, 1979) s LSS (5 LS
suaaze (o djke o (e (Osteomyelitis) plhd! Ll Yol Ao e Dgsae oad chayice
Gl B e Y Uy S ey D G b wfe
. 3,1 s s 2ot )l (mmunodominant)

it Ll skl 5 A (Fournier et al,1984) welyy yp dd= o F
s (O-acetyl-groups—N-N-acetyl fucosamine) = ke ! St
JS (- 4 Aminouronic acid J <l (N-acetyl-galactosaminuronic acid)
ge sk (Leeetal , 1987 ) wsliry J Js5 o peinid) LRI SAL) 5l o S s,
[2-acet amido-2~deoxy— galacturonic acid (4-0 linked)] , [2-acetamido
ieldly LS <lesdl OF LS 2-deoxy-e—fucese (3-0 linked )] 4 (Taurine)
(Lo ot al. ,1987)(M) B daind 2y cxilS ) odn i |

FUFE C B Lo o) ol clicall - ¥
e 43y Bl dain) sery O Gl i) @ g uld i J ) lid! il
e gty Ll 2yt o 5al 3L ol i (e s
o Ll LB i o} ano A-Y-Y

b le 2,00 ol )l ale a0 2l Sl byl doal b I
g b )y ) Gl o S et i)l L bz Ll oo

. (Coyette and Ghuysen, 1968;Chatterjee,1969) wlsllf o1d Jhiza! &3 50
W i) coslindl oladl o L0 Lo wns Ll ol @ ) duln O
el jand Sl sl ks s (e o e (Lindberg,1973) &lsl b o
5 A ot e wadl Wlie O ¥ (Wiely, 1961 Wiley and Maverakis, 1974) o

(Yoshida and Takeuchi,1970;Yoshid-\?‘3U| Lodt e afll) i ode Olas

o it 3y G Ly palilondh ¥ 5t O ey L pat ilsaetal , 1977 Smithet al,1977)
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e S W bl i ey i) ¥ e el a0 Szl e

. (Wilkinson and Holmes,1979) i S T

il ¥ palt Tl pal Y-
ek y G B 835 (Henriksen , 1948) ;.5 za, (Gilbert, 1931) e o8 e JS L i
W sm 1l 0 2ol 350 il im e Lk 3l
e e Dy putlasd pladl o e Jy (Hunt and Moses, 1958) (yuigey e duy s
s mdl il el sy ) Jadl by o Lot gl Gl sery el
; it e il W day e Zoman BT Glio il ) e e 2L
o Bl g G Ol Ll @ Gy iell) A5 2Ll 2l 2 e el bl o
el apledl obane 00 didb sy 0 b olbal ode
. {Fisher, 1960; Morse,1960,1962:Koenig and Melly,1965)
el W 24l e Of )Y (Koenig and Melly , 1965) ey &l S L Ls
[$sd JI 3,5 (Alami and Kelly , 1960) LS, AT gy A g ) L
Jeny JS e st i Jelis I elamdt Gl Zaldl i dglis gl chasi
s 1 Dl ot
I 355 Welwood 0541, K=93 @36 5 ey s 430 2 250l O J il o LS
| . (Koenig et al.,1962Maverakis and Wiley,1969) VRS PP A
43,k @k ;,q.;' (Lee et al,1987) wslry J o oy (Wiley,1968) Ly pils a8} il
lrbst sal5 20 SY L e e bl don e bt @ gy dhisdl a2 (2
il b 53y i) Lo 31 50 ilas 5 50l i1 520
i T o i B i B i SH ksl 2l (Mucoid SALDD OIS s
caliad! L (IL25)d 50t ol 2is ) dais ) I3LR4) 5
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e 2l o3l OF I (Yoshida and Elestedet, 1968ab) counShy fuiy Sl LS

ie g S0 cilS Lyds g 0 bbb Bt G st S ol AW el by
ods (o 5l il bl O bzl LS pLATy G e by e Rt e U

oo S ) e e gy ol o) TS ins B Ale il Lt et

Ll Jols el i 200l elalfd O ) 3 St Oba fe 5y ) cbolallf

s ey .L_,[EJi_-,i:Jng daisJi ‘-_-,!.L.a:wgns;:;.]!wﬂ_-,.l gﬂ! Al gl U>.Ji
ode Jrr ¥l sde zen Oy U sl &b o S a g b bl =¥ O E{:;:_;}i
. (Wiley,1972) {4 s_sl,n)'t_,;ﬁ.,_tﬁ Lzbolsen 55l &, L

oglaol) Toxldl Lo lee ¥ - ¥y
& Jadl lse b D (b 0 (Wright and Doglas, 1903) (udle oy ey 3u> i
o ol i pgs Jadl 5 Jile ol (Opsonin) Galldf ey wls gl daly ol
Ll dhind) el e ol g sue Sl ) 2l 2l 5l Yow O ol

A1 oiy) (Opsonic requirements) gyl collln an i) 350 31 5 alldf ells ) )l
weloy Ogume Jilo 5, (Rogers and Melly,1962Melly et %1974,-Hormtz,1982)
3y OF L 2l e o 300 ade J5s 2l s (Peterson et al. 719'78)
el Lol s o all Lty il AL e JO UM 2l pe Sz it
MY G kel 08 Sl e Oy daisd) 3oy s A 2] Jlan e inI C3b
by I Joy bowgy thay (M)dsall S0 disdl oo oy 5,020 s 5 lin

. (Yoshida and Takeushi,1970) (.. PR

e bin Jsdo iz (Wilkinsin and Holmes, 1979) A3 (il o5 554 Lia
OB szl wlyy o) (Masking) Lidls dows L)) 2he o D 0 &lldy add) 2l
Dloy gl S 358 el sl (M) D50 o Dysudl Azl sole Ob S Loy
b JC 2l a3l e BIS U e Ly g bzl Lot e




Serological cépsular typing daioell) qLa.,Ji Lol Ay

J 25 Ly ibim pf de) e o3 (Yoshida, 1971,1972) fuy cllosks J5
ey Ty bod ) U sy dadll olajindl bl ss elS @MW Jadi
Lt I ape dhiod] bkl ol J yeme # iwoy=s (Yoshida end Menigishi,1976)
il LI o Lentsly thisdt g g o 5 o]

dp byl iy O cdelis Lo oLl adl cbpoadl i B g )

(Cowan, 1939; Hobbs, 1948; Oeding, 1960; Haukenes, 1962 g;JU! Sl
sally oS 2l s i O ¥l Cohen and Smith , 1964 ; Yoshida, 1971)
o w5 ad) Jpadl s o wlagdl g N edelidl oda il b ol
p=5 (Karakawa and Vann, 1982) b, 1555 (b s oloy o i WY ode o cslaund!
i) faznd e ol 2005 5 ey ool o s K00 Sume e siee i) Ty |

Jyadl o iy b iy, (Karakawa et al, 1985) god dumy 3 apes) Oyinl)] ol LS
ol daindy gl o sandl byl e out 5, (Typing sera)
Ll Ofy o LA oda Lib plph g gome o 200 Gty ualidly a0l gy I il

. (Arbiet et al,1984Nells et al,1985) & , wJf ¥31 o Tyl 31, J 0
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e (udlll 5ot W iy ol sl gy 55500 s oy e 2253 10 5 w1/ 5510 Las

(Oxoid)
(Oxoid)
(Oxoid)
(Merck)
(Merck)
(Merck )

(BRL)

(Oxoid)

S Ll s bald
Lyt O35 Gt
izl 3 -

21 30

Tryptone soya broth
Nutrient agar
Brain Heart infusion agar
Ménnitol salt agar |
Nutrient broth

Oy e dp
by flows of 2 oy =Y

‘,_ﬁi d g A

Mueller Hinton agar

DNase agar

Blood agar _
PR | R [P E USRS (R I U SN [ PP R e

Tryptone Yeast oyl »lsf jlasd 58,800 e o) bl alsan O 5 G Y

extract glucose broth

= ,\“;“HSJ (Cruickshank et al,1975) aelo, ebliS, S b 3 e L)l o
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(BDH)
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lel!a;ai;'w

it dedls -

350801~

f"’:" Y Meat extract

r&. 5\ Yeast extract

1"&’ v Glucose

cus ey Y¥ J (:.}.L‘.__?-_’J_L:‘Jq ool by L L o el A P byt oda e

gt B ke iy

Serum soft agar (¢ bl JaJi o 5 Ly ¥

- L“,',':JISJ (Finkelstein and Sulkin, 1958) Sy el @ b gy Lo o

(Maknur)

&y Tryvptone .
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G Al Jlie lols 0y gyl LS T Jibe e il 0 byl ada e
bl o dl el adl e 85 ey LA sy syl S Y e
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(B.DH) M0 KZHPO4 (g pu lalot o sy 0 colics i -

oI Jae F Ll e el Ve O S W 10 ity o LI L) pusied
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(Fluka) Safranin O I I F A
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Oxidase .S 3 o ) ials ¥
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S o A el s ol gy e <1 1Y
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o bzl Capsular poysaccharide i 4 $o Suaze -
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Heat Killed encapsulated cell 3 Ji _,_-»JL bi| _,:1.” daisJi LI~ |
L gyl 3500 s oo ¥y
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| bt disnd! sy S sawed Sl 3 Jme =Y
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The presence of the specific antibody for the polysaccharide in the
prepared antisera was detected by the folowing methods :

1~ The double immunodiffusion test ingel .

2— The passive haemagplutination test of the extracted polysaccharide
antisera ; and direct agglutination in the case of the whole encapsulated
organisms antisera .

3- The transformation in the shape of the colonies grown on the soft agar
containing the antiserum. .

4— Absdrption of the antisera with it's homologous antigen .

The antisera showed a serological specificity in the double immuno-
diffusion in gel method with the homologous exiracted antigen, while no
precipitation appeared when using the polysoccharide extracted from
the heterologous encapsulated isolates . The same results appeared when
the transformed shapeof the colonies grown on the soft agar containing

the prepared antiserum were used .




Summary

This study includes the investigation for the presence of capsule in
Staphylococcus aureus isclates and the study of the sensitivity of these
isolates to the Jocally used antibiotics and the extraction of the capsular
polysaccharide to inwstigate it's immunogenic capability in the
laboratory animails . '

Two hundred fifty four Staphylococcus aureus gpecimens were iso-
lated and identified according to Bergey’s manual fromag total of 258
Staphylococcal clinical isolates, collécted from different sites of The
body : [Nose ;Eary pharynx; Wounds 3 Operations s Skin ulcers 3 Vaginal
swabs 3 Ureter ; Urine ; Burns 3 Blood cultures ; Cerebrospinal fluid ] .

The presence of capsule in these isolates were investigated by using
“three tests :

1- The diffused growth in serum soft agar with neutral PH(72) and
alkaline PH(8.4) .

2— Negative reactivity for clumping factor .

3- Negative staining by india ink , wet preparation .

According to these three tests 102 capsule producing isclates were i
detected fromaltotal of 254 fresh Staphylococcus aureus isolates (40.15%) . o
while " the preserved isolates that re-—cultured for many times on
synthetic culture media showed much more less capsule formation
(20.42%)

Results of the antibiotic sensitivity test of the isolates showed
adifferent resistance . All isolates were resistant to penicilling (100%)
with  different ratio of resistance to Sulphamethoxazole (94.23%) and
Streptomycine (80.7%) . The higest sensitivity of these isolates for ;
antibiotics was tor Amoxacillin (28.84%) . | B b

Depending on the enzymetic digestion and the final precipitation by -
ethanol , the capsular polysaccharide was extracted from two ;’i'
encapsulated . isolates , one of them was resistant to all the antibiotics :
used in this study (isolate 11), the other one was sensitive to six of these
antibiotics (isolate 29) .

The ability of the extracted polysaccharide and the heat-killed '
encapsulated organisms to immunize the lab. animal were examind . -

The result revealed that the exlracted antigen was agocd immunogen for

" rabbits and mice while the heat killed encapsulated organisms were more
active In the induction of the immunogenic response by forming a specific
antibody for the capsular polysaccharide .




SEROLOGICAL STUDY OF LOCAL
[SOLATES OF ENCAPSULATED

STAPHYLOCOCCUS AUREUS

AND

THEIR SENSITVITY TO ANTIBIOTICS

e

ATHESIS SUBMITTED TO THE COLLEGE OF SCIENCE
UNIVERSITY OF BAGHDAD IN PARTIAL FULFILMENT OF THE

REQUIREMENTS FOR THE DEGREE OF MASTER OF SCIENCE -

IN BIOLOGY
(MICROBIOLOGY)

BY
MAJIDA MAHMOOD HASSAN

MAR = 1995




e i

i
i
!

v g




