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) c<c?Rrr $rq frFtn

"lfatfud ilrf s-{sr fu qt<Wfi r friq{F ftr qt+rrc

Tq$ qq frqrn as1 frqil{ fr{ QlR tFF c{t Fr{@ qn
ugr< qftQ c{RI6<t I TuFr rqtcr<cq .frr<K ftt cq{t c'tFl
qrs r {G DT6r, qqfiq w< qqFRfu ug< rft< 6{F<tl RtrT
q$R <E ft++ ,q63|qcet vSc dh csRt q{t K[ffi{t,
vR{E?E \flfr q.Ifr<l qrct-sRq qtQ<rq617qffi qlcq

q<F Fdg{ wlR$ ?tFrqf{, ?s'r<[, qFFr<[, ttt{ ql+ <rfG
€K dqrfr 6{cFrrt Fpr{ r Q qtfttrqr< qFFr

dR€TrE crsr rE, "ttft qt+ q|Fs ffif qEEt?1b'+ W<
nfu 6a|rqt <tr< Fr{s< t1glRs q<rqFt, qFFFr qfr-{ R,G{

?q,{F?{ ft{{g qEFr Kt{iFrI qqr Q, v1ft{r<t+< fiWE{
qEIF ft+-wq qtqt 6{frFr lfr vr< qr+ qFr{rg fi5qqlc{
qlvFr E rorc qftqr q1ft{ qefqns qs$ awrdl ft{r<
4fu{ qarFr6{ T€ tE 'FrK Rqs ero|Rq ftt+ ?qc{

.q6$Rfi Tfut qds< 1ft t<er mar6{, ercur+R{ ft{r<
?<fiB ,qrfficrt \4rFilrrl T$R:m$ 6{rERrtT qrlsiFK R{rr
fup qnanuqt <Frf E? |



l 6{6Rrt q'{Frffi qtfr q{r

refuq qfi?EwtRs adF{fr cq cqRd-q efts"' ffi.{q
ergo-N {:tl {ctt qfts
q6{s efr-etft <IGr{
uqft or< qf+ ffi B|;r{

mdRfl' T"rffo t;r<RelFt el'tr(tfp.| er+ +afR {XF t

qffi TErq il'[ sr<EK 5E1oFilk'q oail utfiRq r fre

ffirEF c{ qlq|<t"f, "[R D-{6{ nft< 6{t{{l ft{ltl< ffiq 416{

m o*tt atRq r qRr$r<{ 1ft( aen qsscq ff{q qr
.rCRa ffi wt, fr BIT{ fr"flq qRfi *'rf sR"d:q Tf{{{ q<F

qtrrs ftl qflr< I

<Ffu orRft<'mr qrF e?. qK6[ sR< 416{ c{ dfi-{

orre8qftq=s64q|fiRqG6<tft{qT'P{<qFrtThEFrgcqt
w{cql mtfi erfs or<q pxicqtr <R< 'r+ 

qlRE ql+ ftqnl{

GamO" *a*? 6<t'Fr aFrs $ E RRq I qt'K cFI-

frA;m|r< Ys-ceF<r RK|e <l"t l|fi c{d q-mFrFr selN {r{6{

R,$q <sRR{ r csqqfurffi Frs'rq-q.c't ffi or<t Rqtemq

.'T1" cqltt, offft, <8, s{-Gqel-{{ ftfl< <IG@T{ +-re {T

O trAA" t re'<i< scf rtfi ctrprtrl

()\o\oo 1.) N qffB ffirRd m "tRrFf

ar <t mR qtq c<td q{ I qr$< {€'
ffeIc{Fs', f;Eq-{sd qr+ c*qrr+Gro" qfiE s151ffi6q ql=F

*t utAu $R fi{Irdl nld E"rw{ G"ilr lfr ntg c'tlqcl

-l

: bacteria \ temPerature

s melancholic

o sanguine a Phlegmatic c bilious
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CqI?RTI

oRRE r ffi. wre w{csli qt{R-$ dru-{t 6{ttFt'sFt {r{q{
ilEe r ql{ft Rqtemq qFF ctrcw{ seIR { q <q< qR

Tr{{< T{s q64gqf etvt< c4qRFq c< qFNt E? v<t <{cst

rya M-+ sqffr+l ltTrq qftsr qREE r frEr5 uq<<

&qm' (>o>rc->ora) ilT{ ql{Kq TEq ,qsifd Catf 6{tFr

R'r6{ RR hr mro ur trm cFn BF< qlq<fre, sls FttFt

sFt'Fr 6<tf6{l e({E C4Kl {FIITI I

*rqfrK*t qcttqctt c<ttFr frT6{ fr"n t{qfr's sqR fu,
qdd& Etg s'Kr?trft< G<iEtfut{" (>sru->cce) qF<t

ffiqrq c<l{ oirF<'K aeFI N{tq nG {c<t ffi. T{rm
il'f$ {4 {Fr.t s{t cdrt, AfiFfrq bRs?s q1q r|-s-n{< u-+ol

Ktrt crilu<.K s'r<s ffiq6 q{rfi E-dRtrf, r ffica
g{Ffr$ GffiI E"|ICTC<, Kc{, q\qFf{qF{t, Qrca|r<f qFF

Sqfr<E-Kt wF ET{eFrt KItl criluR< "flt-< lR re nfB

{Req 1 ffiq5q qq R{tq sRRq m frgfl{ ftq <t fr<s
<\g 6{tt @< or<l qr+ e? R+cs ca-€" RFrrrR<| <l FttFr

frq qm< ffo ebt fr{ Effiqt
)scc DN qffi pl ftE1s{Esr qFK qrds< qq'lrFr

qqra sqEI mq ?s-sK +R, 64ffi rrqlrc aFrl sFFr ?q< q-<t,

c{rr[, Efrq, ils-{ 6D-{, p'q qfr 4?st <5R{q 4{ |

FrB-crqqro 4frsl s<t {sr<rfi nIqF ftqrtl q& 1q ft<
cqrlt "il]I; 

qmqrRd FdRrtrrfiffip?o cqtt<tsldt c{

ffiwrs FdRil ilndrcEqafr 6qK qrEq r mdRst ilTtrt

ftT qt{d ffi .lgaa-<rrd )v\v ulg ql-s dQ "rqcbK 
qd

q! 'qE B'fcsll" r GBmqqo-< qtrrc'€ qf{ 64rrs cqER'{l

mREE TR E-{K qar qfp" f}|cq N's-r€ ca||adcFFr|q{ <tK

c Zeovani Boccacio t' Fracastorius b Antony Van Leeuwenhoek



6{dR'sf{ <q4 q?F fi"F <.f{f qttl <pl{ | )1\o Edg c<E|fr{

*tr- ffi R*tft". N<t( m <Rrq s {r{{< wqff

"1qq61r" (animalcules) ftqltI{ c?il<rFr Fl9 Kltl q{ |

ftgtfteT{ qK"|t sRRq R Q wrqfc< Tf{{{ tf[<r <rtf'

re<tR-or qfis <f'l TKI {ft€ <f{ €l tR<Kl

re-<tR+trqtr{ dA qg{r{K t€drtq sG{R qlcd qFF

t"dl " 
qrr E terle<Kt qFrs $R €<tR$tmIN ets

ql q"fR 6{ld< 1E sF I dqn )vsb D"ls E? e' q;q

WFRtq {R 4FK ffi {q6{ T{ttaq.c't mqr fut enft

qr+ bffis'q< ft{ fieqlr+<qm € 1fr PqirqFF{ w$l4

Eotq ERRq r eRmt<'t-il qtcq Erc{ ft+t'jsqvs ry{ 16K

1q{x5 qff |

EdRvf {frtsK rfwttFtFil {qff m"R ffi *'
c*rq-{ (:vtt->vlc) qRrtR erFcs t{glR-{ Cfu
mER'dqorq< q${rfi Wil snr ffierd etllsl 16<r m

ffiro darc Eqt* q1<l;4{ET 'eQs ilT{ 4154 sq" fu
6<c?R'st ftqrw<qKf ?wr{ q{ r <aw{M ffil qtl qns

qR ctBtq 5|-+-q{< qdgtrg)\ 6{ttf, TT{K scq{l 6{ttf fi-{Ft'Fr

E"na Gvt s6{t qrcqs GEK ()trll-)b)q) dFK S64e<

qail{uR fuqqs qqcr c4Btr< ns<trc mefa q-*R qE

ffiq qffq c{ frq{ aar<qld olffsfi" Gm u|{-qrc

futffi qf€ q{r d8 Rc'wsqT{ wsl{ T6f G

* *,iqd"f{qnt qErNt t{ afi qt 'N {F ql| q<

'rct; fr\s qEFt qR$K aR {Rrq tgl-s QRrJfqn {qF
qcrrFl sR'-{ 6trK I caf|relcFnrfi <rr< qls or+<tr+ qfu

<r{{1<t SR 6{tffiK qtEFIsFF <l{t fi< eFrFr Se[ 'q?

6<rER'rl

)o fermentation )) enzyme )\ anthrax :u putrefaction



slwtErcr VF,h 15tr rn{ft* 1qrff qqta (lueo->uo)
4t5t-it vlEiErtrI rFFTk srKq .qer8tF[, {l{< qEt, S,
bRRvqtfr<q {+Fr cqtrt 6{r!futftir+<qRtq{1fr fiH
imn )bqe qs cq{cEn nr11{{ 1#rqon Tpsq 6qffi{t qF
:trql uqs ffidc{ rfifr3tc 6{trFr 6q(mfl Frtg' *{r
.frrn Ervts mclfutqrNn qRr{ qBE r€ k "tn r{+
TE{{'m qrN sR {<FT!" D-{R qfr{ ilqt wR Ktd
crciRilRqRR R q{ cQ oqr qsr RDrc{ qffi qr

>a Robert Koch )c gonorhoea



e 6{6Rrt< cqftR'-st?t

Etft qt+ Efu-$ fiRltq telfu' Rse +tl q{ qr$
qG6t emt&q aft a Efur frfr< q-qqtF{ Gs+p <i-t

1fr or<r qG 1E oorotfr 6{c?ffi aft <t Efrn<
q6€ 6qft fus oql tqcqt

cqlgK r6qa r|qvltlg P?Ffi ffi srd T1

frfr6{ (q\i cs<htq ftfrrlq dwr{rq c<R qRGE) w<w +R
?q cqKt dFFF<rct6i5 c<dRrr il:Ftq.fr<l q€R Ratq tr<I qs I

Frfr6{ qFs $irl qe T|l$-{6t qqG fr"fo? lTsrl {tcl
q-{fqNr )11e-)c18 FtE qf' 6r6sR-s TTFr {lT{ cvAq

dTBfu ,qq6q 6{c?R{rmr{$ qbr fififu cofo wrfrq oBt

$.c{t >b^orr uas E ft .arfifid c'tgR-€ G{frfutq{ frq
qtqq|fu s.c{ qFF {FIt {{6f{ 6{t?fu1q|s q|[-Jflftd fr-fiEf

mfu qtrp mq frct | )t/q\ Fw'i<tt )bqs 5aq ftsN
$M-{'s srq \flqldtft q|-+ 6dfu1q nrq<T "ilefq <Kt cfdtr{l I

<qftmd qq 6qnfuM-{6s qfl{q sR qqt ?€q r frs c<R

wtro c{tiR'rt qtR$K Gqr{Fr p-as ft{ie-+ cqft<qqrg

{rqFilN.t qt-q fE nfC<r )b>c qfs )b\o uls ftOt
cqQfuMq Sr il:rc-{6Fr ecFts qnqRcK cflERrt

Rcqqsr{-ffi qfrG q?rcq q<WTr{{ RG{ ERq{ s'Fls
fr6E sRE&-$ <wtGr clt<q +R eqa qfr+t elw snl
..qRr&, <lffr cl-{c{q qrn Gffi c{t?Rqffi
(Bergey's Manual of Determinative Bacteriology) afOtC<f

> species t protozoa
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c{c?R'{l

q-{rqNt <tf-ft trqr{ov fiffis rFffiErr<F <6fl{ q{€l
$R qqt tGt >rvb Frs {r< ffi< ffiqza cflfrR
6sFr6sdm s|}{ qFJ <6R c<rBRrtc^{r+s erc<FRqtr (q{e,
qtBmTrsE cm ft{) qffq qep (Kingdom) q?FK E|@
<161 g6sqsfleB' m qfte c$|rr6Fdi qot E|ft q?F gGq-$ (cr6{,
rr{q, @ ffi) Rbcafiqt' (qqfis W-$trr-qu cto) 1A
6{rRf q{ |

c<rifu q|rfirn frs{ , trFrfl c{c?Rrn ffi+ rtq
cqF{ q4u asFts 1tt "rre frw I dfrrir d?N "Frtrr dl
fu{ll etq'q|+ qqF uts{ qFrE<?'t{t qFtg ET r .fr "rq6ne
c<dffiq|{ <f pwrfriqa "rqfi qqtg (R-.fi
qfcq) +F qFfcrr qFN qs qrF Q.Fibtm mBffirr<
ffir|g {ln Iq|:I | {Irl-r{Fr dot qRr{r{ (italics) frq1
frm r <rf{ ilTrd, qqfq qq?r qql{ "mfi otrq qaJ'Et ,fts
eI{tlq.fq, ceF{ qc|q| fto tq<'K aPts bil< Ff fi,
+A<t qr{q{ qm< otrq {4 E? "ft6{ r crdRrn <rF{ dDnrtd
Eqr5q qh qn {<rT<r :

CaF{- Bacillus --qT q|0
Sarcina -dtF

fts (@F4 {"lsFClostridium -+F qKI

{f{q{ qt:[ 
- Pasteurella+ cqET< TrrF{s

frfu "m6| qefq erq|G il:rfi :Tt{r$r[g q.faEfl$ 
|

w{ BnR<"t qh en q|<tT{ :

Bacillus albus (alubs = iletl, q-tf qdqh <5[ C<fuq)
Bacillus radicicols (qd ft"tt< fu-{o qH +ltt c{R-"rR)

rr Procaryotae a Eukaryote c genus

t



aR q+ €fu-{ qrl K(ffirTr<Kr{t qq fuc{ Rq|d
, ffas RsE srl q{ qr dG 'dng WA dfilr{rfi

'Frr!'Ft{ {w ftq qttr+r Q, fr'gqq[g 6{tffi fiFq{F

6qt (liexq 6t qln Taxon) s rwrg{s Frt qs I 6rH,

alq|G - 'q6F $r|q qt e{Rffi ft{
<d - ql-r{Rs qiffi|le q{'q efi fu qo| ftAr|d e

u"lFq flF
crflEl rgfi fuf qet R'qrrq <f{ frE
rtt efi ftr qFd frR{rr c{rq< qqft

G{ft et< fu qrt futq tFR qnB

q4
q6ls E.'Fr frE q+| frE{q '1{< ffit
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8 Grdfur< {wEF fra

<tq, {tft qt+ l|F rFnrcs c<dRst c'ilrn qEr r fiu
8&T qvt{ \rFF 

"MRs 
<tryqF qrR te-$ qt{Ft.fts

effi qelg RsE $R{ "ftR, cqn, 'Rei', qr&sr$ q[+

W IEeill
"Rqil Gi#RilrqEq ftq-wq.rt€'Rl ctto ql,<"|aR

qTR {I6s qr+Rtr{ mwtctR ffi cr{BK qeriFR rTtrFr s6{ |

ftq-qw< ReE q(rFetsr(rt ,fr G{fu cqe qMfr-r
<lTEl{ W+R3s fta-eg{;{Frt c{trt lR vrqt qqrg frq11i

"Rqfu.{ ft*-qq< mw <Ilt Erq {fr€ sFreFrt ftc-qgrilT{
6st6{t qtfr-RRfi aq6 r

wqQ cqdRrnnn qKFrEfF fts-qs{ {t<s <rq $R
mftil wFrq'r$Fr+<qR-$ ffi q.6srfrg, wl frqt TFr|g
qfr eR ft<rt-<rr-< aF Fr {fu E-dt ?E orn, refur t{rs {q
q{ q{ q-{qR mtl< $ sR{ "ttrqr 

qqs.fq c{dRilrmt<<
TMR-$ <mq!-{ ?qcq ft{-w{ {tqF{ft, <|fus q-{G{fr.{',

crc{, cafuifi.rfr, Tts q+ qqft{ il-w cFFt q{ qffrr

W€fr c<?funqn-q ;il{t {<Er{ crldrl-'tut €{rRt ?trr
qR<q sR ffi eflrs r +tF qt{stp fts-qs{ 6{t{ IE
ffiq 6{Rlrr w+ mfurE ry€ft 6{dRrK ttqR-s rEqF
?qcq {tft qr+ ltF r

) parasitic l commensals s saprophytes e genitalia c pharynx
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a 6{[afuR ckq< tt{

4ift qr Ufrq< Cqq frRTF cs'IKtrt utfu; co{{ q(11'l

tr{ c<R R sFF qq$tr $d c$'Kt q{ | fi€ c<dfur6{<
qrq ebt c$l-cr6{ rtfu, fl&rs q+-s qrcFtfr q< lfr BF.l
<r{t E{ r mdR$ 691q qbr{ qf,q q-|-c,6 qil< qielrc q-{r<tlT

qbK frrc{ qtF qqq q-{ Efu | {FKSI ft<rcr+< qeo
qbt csF6s-E) etfcin | ,qe 6ql+rs-qdK utfrsrrq qfl qq{6rs

c$'lrtrqKJr c{Ftl E{ r Q+rorq< 6+1Tm-qd| 6s|qEi?u?{'Rt ,q?FI

\TK<rc.f 
"l.|<s sR {frt \Tfs qRq|c{"FlTs c$|q6sryf 6{El

qr r mf+mqdt< &s€trtg cofr-d' qf+ qe\ts\ qt|'r+ 
I

aq]epcq q\E\-< qrn 6{cq.t c{Flil qa t q\tsffi{
q|{r{"fco ffifl, crttbt <g qr+ tw frBfr-$ eRu \ffs
dft{r< dfts r qTq\s qro frBfr-+ q1W q-fi
?<ftEtK d{tq ErR-sf6 frfu tq cfl-6s tern ffi q-+<

e"|r+fr eDt eJS{{eKt qfq< tst?q, qqfiq Tl$-

m$qaq"1E1 q&-qv&?E qF t q'ltsT{ 6ERts ..afu{

dt:t ffiR'trfi$ft-s cRu 1u1t+ fu.qaq) r qE3'fi-qrs

TR?'sfu-T{ <1 <ffst{qo, tt'EG qd, qRqoq', frq\\n
qfr qrn q$ en-r$ r tlr< b"rR'€ dI{t <q6r{ ?qg qr+

Wq-{ "Fnd eflrs I s'ft rtln 6s'F qbrc FrF{ ftfl e?
qRt'sMN {-'tlr q{ qFF q? R{rftT .ffu-{ qRr-re
q<mT fuR {fft< '||6{ w$ <(-f Ifr qfr-q 

'||-6{ I

) nucleu \ cyoplasm \e nuclear membrance e nucleolus

c mitochondrion v golgi apparatus r chloroplast v ribosome
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C{FT{IFFFI

CSFruF{I

FF@ 6{tf-s

Rkl
gFFF CTFE

fifr qc

rfu {q
cefrTt
cDr|rtrFi[

6Fl'q6FirFr$l

R-{En
cvaqts{

qEr

trs ) tr{$trq qtftet {ut-{ w c"{[ c'fRt ,fi ft{rsls

s{<$ qlFilEdl <'{t fuT qbt{ qrtE cEc?Rn mn
qbt g-q-{t sR6E ftq 4rdq cq"lt rF | fiq<Errc crc?Rrrc

rFno ctot rFrcsE qF rcq qFF 6st6{t qta<ct futo
qRE'dMT{Kt "l.l3 sR qRrc{ | qr+{qt c{tI{rFFEi clst sFrc.t

6<dRrr qtsffis, q{q qtfrl 6sf{6rq qot QE c<nt

Er I ql-{ qn ft{r+tr< qc{ t{E< 6sFr6FW csI6{ c<s&-st

qtell-cs, ftq &eqe a|I6s q'FF ?<o c{cEmu EFt Tq{ ar{ |

F6RTK mtT{ &E-<E +ffie, qRqv.fi qtfr at{fr$ | pfo

slrct qirE @\ts\ a[5E 1 Qilq qsn Ttcqll ) qFF ?. r<fut r

t



CITFIGFT

c{t?Rfl

qqR dH

Fq I QmSr qtfu {q{ s'61s c?{l c'n{l
6{c?fuf mFK qflR(fi

@{ q{ftFK qqrrsm EIFI c?<lt {lTI R c<dRr|<

61rFr61-q{Ft{ 6r{ )o-\c TRtr" (: nfte" = )"." fififfiK)
w+R \atb <ft, *gafurm p vFr qqi$ sF qs frflTg r

QfrstqT{alrt qtr m <'ftot qqcq csFKffiq "r{tq
rFpttcn q? crs{T{ rt { q{lRqfit{qs 6$Rr{Rf T{ft$,
c+Om ftqE q|R{fifuf v6 5qFnp cr{c{f{t Gr{{fitr{t
cqc.n rfu{ \r<RB-{ eeFrcs K[Bfurr<tqq Qrr qr{"K TNl
ff< orql fr-4 q-qs ffi eQ qt+{EFl{ ff,e q{ { qfi {Er

cvRmfqtq 5EFrq-q< qr{Ql Et"t' m?q cqtt6f s+ft Ed
qFF c1{s 6{tlTrKI qlsr1.1;1 vtt}t ?rt 6{r!fu< ryr qil r qtft
qt6n c{ fr ut't< vqs c<rrril ,qbt {d"l <t -6-{< qftt u< qqd

. q{erm[' q|a{EFr qfcqt=r 
'il< tq {K 'lt6{ wE qqfts Dt"l

) osmotic pressure \ semipermeable

)\

t-



6{rtRrr

6{tcr I e? crcs ftqttq cadTq<I qF<EFro q{err+s vRTK
<rFr $6{ \{l+ vtt ffiq6sl-54 ftW csl{Fft[<t vqQa ut"t

qt+ {Rs< q|{Ql deFr qrcl <lrl T6{t fu, csRtil{f

6sl{r+$l{ rf,q cqFt sf{Ff <t stfit cql<R Fgo csFrrwi?r

qvtrr Dr4 {rRr{qrsr Drffi$ GrRtq etntw 6Rt{
qfts E{ rKq<[ ql-{<6Fr rtffi'r< 6sFFr ffiE mlrrF qfs

fur< mis c<rERrt 6q erft 86, qdq qFFFrs qs{ q{
qt<F c.t{s 6sl'{si-q qR+reFr s'tf;t ?"r c{rffifl{ lgt q{ |

ffiqmirl'fi FCnfuK <$ 1fr G{r{rM q{r{ sr{l .qDt

cqcBRrK <gt fi 6qFK qctt qctt c.FFrFr.f{ acrcq

m5ffit< frqtel-qemt qqGE ?q qt6{, qfs e.Frs

6{dRil6K fr$ qlq@ cr$r{ qu|Efi csFrcEFr <q mE{
qq't sR frcs qr 

1b1 T"$ c{Frrf 6{c?Rrr6sr{ lE q{ t

e|}{ q{lR eQ qr<"Ftd q1-{ qr<cK emdqqrd ffir
W{ d{td s6{ "tntd ?qcq fitsEtq"FRg" t ciQ

fib+tq*'fuRq etqRtkq-{sffid' q1s qtqffikq-
ffi.aRs<aKt qfut

Frffifl{ ft{q-{rs qfi eRtt 'ilsq qFK.FFK q|n

mFrei<i qK<El | ,4? qff<Efit5q "ttft qt+ qn qt1&Trq w
mlR'rrcq{{ ffiq qrc fts-qq'Kt 6fi1 <\s {R{q "ilq h
c{Rrls qqF +mt ff{ b{Re csr.rei?u q|a<EFI6l RRTF
qtrq {Ffl{frs GFrt fi< 4<t 'md qtrs rR <rm t @.

ffirR+ aaefr-arq c<dRilffiq< ffiq 44fuq Rl "tFr
?q. mr<rrr- $qr TR fuK BqRe Q{cs cslT{ st5 cr{en {h
S-{\5 rRF S6q I

o mucopeptide 8 N-acetyl-glucosamine c N-acetyl-mwamic



)8 c{[?ful

frq{l-a 6{tERsm<s vrb cflrnfi?r {fu$€ au.q<t

emafaqm ffi q($ { qlfi'f qbt ctlsf qm t qQ qit6r<
cqq cqRr-fl o.c lRqT< c<R qs csCRIcq |fl+ a{K"t
qtftwq qff{f,{ mltt Tl{ r mG-qr{t eR q(9F eilEdr -$n 

c<?i?{

q{r 6ofultgr$ {TI q(t" cfiFItfu{r6l +R mq ?urcq n
A fuqat qi'F6K tt{ c{c;ltt c{Fltl mEfut< qlm

Rtr{ | ql{rstp qQ qK+l'{4-{ c{Rq(tR "ffft \rrs 
'F5?F-<l

:-l qet <eetf6-T", qq"f6{to qfs dt-4 r q? <ettcF-{ w{(?1]'

ffia' qfu E't e|fit Ift et<t qmFt Tqq qt qr dqr<
<$r<6 rc<trc 6ffts ffF TF -t6Et qt qrt ffi qtlrs 

1

ftw|q c{cbRrt {GftE, qefiq t{F erR{tTl qt4

.{5R?q rrn el[6{ | ft{tt{ q? {Gftqet 6€llitt" qlTq ,qR{

q(<uqf{ €el<s ffi or< r q?. c+.flitfmK qK<rbrp 6+l:rsi-<l

qt{sFmr qt{Fr rftfl frqrFrlnt vtfut fq 6aq ffi
eqR qrqr mc?Rtrpm e? c€[iur6{r€ qqRG Kcrctt

6{61111 6afrsKt 6srn(q-c<r{ csfT{ 5Rsq6q qteR etlrs r

6qtrfi(r16{<r e64 wgqls {tRFcE C<1}frg|-6{r<-$ 6e1ffi41q))

6{Fit q{ 1 q6 ftqn6 G{dRr|g c€tt(tf6<Fr ft<trom< t?

a+< Ftca e|r6s wF c$fu|<t qqq qDt qfi FR{ em cqat

TF I mxil(er<n c<cEfutr+tr< R W< flm eflfrrE El-s

Ens4rffi>r q[s w€ qA Tfi F;6a eilfrrE sff q6ffi:o
C{I-FI I

v capsule r microcaPsule

)o flagella )) peritrichous

u polypeptide b polysaccharide

>\ amphitrichous 5s monotrichous

t



c{TTRflt

Fq .e 6{&furrs,|w cTlfRrR 6{calE ctcerrf \m{lr

csrtt(rtmtm m?RntrnS Dq{s TqT *tFr BqR€
miRrtmcq Erc c'fFriF Frr qtq+t Rts gdF TEt{ rF6rl

frqild mcbfu-om< rfis +F FF TtF { ffi>' q1q.{

{E{T{ g4tirl'o 6t.tt TIfr r bofiirrK|{{ "|'{ ceili"R ,tffiT

Ts ettfrrE ls.K DRq 1e|n EFF qR b"ili"rmtn qbf
C{cbRrft-$rT{,fTtw< eil fuq qqr{ qeff+E Er{,

:s pilli or f,rmbriae )c filamentous appendages )s conjugatiorr

)c

(T) ctRFilq



6{6?Rrl

q{q 6t 6{rfrK Errts' qF ch 6<(frr{ frfi tR,
qt<(fts qq1>r ffi ?q, crlqls {qF iF6tl

cr&Tnt fi5WF ffi c+1 ?wr< mr 6sl6{t<

4{gTqtv c<ql-<qKt ffi qfr< efc{ q<F Q ctr-{T{qKl

ryr c<cfrnoFrq 1E q{ | qt{FrEEs qA cqc?Rrtrsfn l|q
6t et?srm s6n trl mER*r+m< fu<s 'tfu q qp
6<c?Rrr6q< qFr Q cst<tR{ksilRr {t{ qTlR 6{t6{tT{
q{EF c<riffi{ q|ve <l ,q€ q? e[6{ qs ?&
il$+[F f<funq,qt W<r fi5qfl{ mc?furmqs 6{F
qaqq r{ sR{qftst r Gqr€trq'cf, r{irtq <tF&nq 6{trFr

ftattq c<qrffi<.&R{ 6{&Rrr{ 6<S-{f{ 6q[ffisr6flT{
q€ qf6F ql+ qG6| crffi 6<t{ Hcg e'f,s @lT{

ffi cq{ gqffi qs1

Fq a fi6il8 coon ftot< ?rrc c+1

)1 genetic material

{-

t)'i_rTILUl
C))7:',L:." 1/= tdl/,\ llt6 ^

.lo.'\ /



)?

l'

s 6Er4fu{ qffi{ qfsqFtr

c<dRfl< q[$f{ lRet qGFE 6qf.[ qr I .qQ qwtrrc
qt$str€ ft+ qqq FrU (rr) <d<t 1rqKl E{ I

c$'f{rsw {h q-flR c<rERrK qtTG ffi <+t-{ q?

"It6{, cv6{, T{ft{t, TtR{ fiF{t gfip 6n-q6a16x s1q{ fttr{ I

T<ft-{t q$F< c<rBfus +btq <t crilart{ c<l-Ft | ,qr* vFFK{
c<?M<jM qtqKofp o.rc aftq:K'Kt >.qa nfrFrt'q
qr qf$ tftT RG{ <<t-c6i, c{rc{, qlql qrffu, mtq Rutct Tt

q4r frtr+t tq qtot fiqt qtr I rtR{ fitr{r 6<-6furc<tcs

c{kqts c<lFr | ,qr{ <rsK 6{[5fuu{R il{r+rF c"l|{, ftE
crcrrt c{Frrt ql$t+q r c<Entqq R W TEft{t, q<\5dr ql {&s
q< "lrrqr ftqq rtR{ fitr{t c<rEfutc<rK qKfsfp s<eFrt b

TR@t fuq qFF {qcr :<eRt ).ta nRqtf,q E{ |

qqffi<-{ c{cifut fucq weKl e lRet qFp <qcE
o'c{orct > TRqT{ qt r ltRq fifu m?RflrqK mF{Rt
\flrfr ctot<t ottqTGv cq"lt rtr r en qF&< ctc?fuftq{
:<Rt c lRqt ftq qt+ aqgq o.oqeRl o.v qR@\ E-{ r

QrK B{R€ frqrn c{c?Rr6 qTG trrc{tpt 6r{-{ fiF4 r

) coccus t bacillus s spiral



)v cir[ffiTt

t{g fttq@ \ooffil aoo TREr'fr q<F TqF o.c<'R[ o.1

lRetfrq qs i

(q) cts| q F{r srrTG

@.@
(c{F) xFll



I c{rBfuR eMr{ et{t

qFT ql;r frr-qq{ qr{ F(fri-sfKr{6{ eFfrr FflEt
qrcqt eFFr q&Tls c{Er{c<Fr qFFFts rceB rrqt GFFflFt
qFr+t qFF GSFIC<FFPFII q{dq s: qfi sqR 6st{l?t
ftdu.us :l:116{ Eon TR frrs r strt FtFr Etcof ETcq 6ur{rrFr
ql+ csffr<r qti<rF|;I c{dfurtrF|T{ fu n|qq,|<t TI6s tq
qf6qt ef{s q1aq 'F?F 'lcts R ryF O dW

Fo v aEq frRvts4 aw fto1l erw+r

) transverse septum

I

{-



6{c?R'rt

crc?fursw{ 1fr qst c{dfu{ qrt q<rcel <rt 1fr wn
dfurr$ :r+q fr-Rqq{ aq| 4fcrrrT wil tli I

eR dfrEntg ,fi cEdffi{q<t t?t rya mm< IE
qte efF rco fiffi qq{ q|c6] | crF.{Rt $q-{ w{dq 'Flrr
1rFF ?q rrdq ftq atr{ qrlrw-{t q({ ffils ffis
c<c?RsREltqr{<qttFFrFK otts ffi qrrsl'{qr{t{t ffi
c<dfurr<ilT q.tflqwtTtF sre utrq?S5s 6{R, q;q1 <l q"K
qqpRrs cq{l <trt T<fuf qFFf<< c{c?fulr ffi{ Fmtn
fr csitnr <m< fr,.rp E? "[cq, firu ffi qa1-qq Ktfu{
qqtg w{dE salg ffis qs 

r

' .RR{ E{t{ etqid eFtK b"fRs 6$Ffl<t TqI

6{r?ffi{ 5ils ftqlR ltR qFtr{ FF TF -lFtt <l sfr
d5{ 6{Tt ffi{t {Tr qFF FFrs ea cfrq q'{n <l qFc<K

6{c6R'il cqq{'Fil Afn qrR ,qF h 'tlk{ ca6furo|{< IE
q6q 1 erqfi eE' afrF-Tls TTq{r aaff 6<ttrt I

r budding

t-



b cu1;fut< "tEqtfi

c<6Rstq 1ft nt<t+tcv wqE qfutqq E{W {ry qr+

drfFs "ttR"ilffi$ wdEK €'tN ftr'< qn; wtq wtqR

*.n-rf qQ fiffi{st 6{Frrl C{ldtrt q? e[6rr mC?fun
q{stR ?ffrl<vrr &EN f{cq Rq{F cfit{s olqtd, Krq, sffr,
qRg?ql, qfucw, qffilgl qp atrE qTs|A mf++ "rnd
6q54, qfttF, o[6Rs|q, cnrtr{R{t{, of qr+ oiettfrelfu{
b"tR€ 6{rER'fl< dEnt<T{ <|r< R5RTI{ *q-{ qiFf, cffi,
tqc+t, Rrqcrt q[+ tqr "Idd, (TF[, .qfr{' .gRv,

fiEfrqbfu, frFlv, l\ffi\' qfr-{ emlwlfl{rsf(g
q,eDt 6{6qq 6<rntt qfr{' .aRs c{tfrrr$It{ dFq qI+

6sFlf{<EFr fr$9tqe$Rs qhq q?q {|.trt qlFd<r q{ |

c<dfurs k{otft {+.ref "tBor+ow 6q#R'{r6{rr{ wT{
q1aR Frfr< w{Elffi,K q(eR $6rr "t<ffi GtdRrrmtcq

{try<v ftft{ "r{c4fft{Ft q(,$q <tK, qqcsrftTE{ ft{s<
qtslTrv?lsf{ q'FFFr {s-{Es qrfficrf {R ffi qf6F qfs

Ie-frfo-ffi crfEt-eiul <\Ft'R q-{<Bt sc{ |

s4<s qIFIIu-{ aR qqt q{qlft {qng{ U"fR'€

Rdfu< ffrq <tr-< qFI qt{ ftqfl4 dtr-s $e[qlT{ q{sl?r

qr r e? dF-$ Effi{r<rE< wK EtE cq[iRsR fr€-{
{tqI<E ,{q"t s-<ls <t{t qT{ r eR G"ttntalqq{ &E<s ?q(E

sit"t, qft{ qq, fieAF (pH), ceffg qr+ qr{Qt uq t

ftqltq c<dfutq or{c'f qfuqq qqRqdl qfuq{
{{ln e? c{ft c<r?Rrm ffr q<l I qra {sR c<tEfu[Tr<-<l'



\\

<q,m' c<l'Fr I qt{R"frc *Frtt <r+t< ft<ttq tfrn <tr< oq
{fueR Tl@-qsRu crtq{ q-firtir qs r ftE, c{R qRqfqq

of,roR-qsfu c'kq <t{ER 6<dfu-rqr<{ tfrs <r{t frc-rr
\sf{q[€ fo${ ft+t< 1fr< nr< etta c<{Rt :o rfrc=t$t

<'l@-qsRs crR{ efcqfqq qFF qc{ srsr{ 6{dR$r6{r{s
qq{qtc c$Fr I

crcTrt c{car'f {TK 6<dfuK ffr-< <tc-< er$fi rfoi
steR Tr{sr{ q{ r ermtqftT g"l-< slrerrq seRs ffi{ <fi
c<dfurq|{s GF G{ftE setFt "[R r dc|{ c{ft{
c<tBRr|mr{q 1fr nrmre qc" Tet<l ao" 6qfrsB €nss.l<

trENCq qt r e? 6qft{ c<c?fuKR-$ c{qfrfrs" c<rn | {E
TIT{{ €<< stqiliEf qt{fstF el" cEqRstq r e? E't"f{|Et

mtfrfrs cKERTK ffr-< <n-+e Eel l 6q6s6q lr1<< 6Errr<s

calmt mfutq c{c?Rrt qE 6qfo efmr ffir 6qft{
cqdRflc<lT{ 1fr cc' qcfift rro" cqoQnp Uqo,R fu<s qg

qt+ ?go E<sfdt' 6{rcr I qQ clftq c<dfurc<K fts-ws
6qRrt mqRE dtafirfrr <fre {|4fRr{ 4tqr-E?tj' qE o<ts t&s
strt ETr I sfst qRB \flq q-q sR< e|<I| <r{ >rqm Rw dr-r{ |

gQr c+fu c<Ffur6{ra$ ftsfeFc c{l-Fr qlir R{-s{ 1fr \o.
cq.Tfulq EleFIfqK sqs ql-+ 6<5fum o" cq-qR{tqg qs r eQ

6qfrE mcbfun<K TtF, qtft -qtfu att6s qt<F TR qt

qQl"rqq{ afu mw qFt <r<6Fr 6<trK lE orqr Qc-qK

ffi fuT+s q(,$q sR q{t {tqFvN aB Efrq 4fc{1

> aerobes f, anaerob
c psychrophiles

s mesophilic a thermophiles



: I

c{rffirl

v acidophiles

sq-a fficot 6{c?fuK cFK ffirr< dfun& "ilftt
6465qwf{ qF ftffi q6{ 6{6fuK fi< <16{ ffiq <f'q qbl

qG eRilqR{ Eofiqf{ t

dcsrsdt A<6{ R"tt+ GFfl< Fts ffi$ 1futs|q <l t

bqp R"ttE frrrr{ qR<cq cq< fi q? 6Fr6{r R"tto

G*t-< qrc< ebt E4W F[qq6{ qr{R I qa< RdQE{ emt (pH)

d.u-+< qf,sr <t Tr$NI frfll ffitbt 16qm qs r c$tcil qBl

q,ftr u.<Ft{ fi.s?E q qtq q{Ld< d{fu wqqt tem t fu
un ra* q-{d{ f;te?F q< sqs eltrs FwQqAl qqqt qFF

c< s't<s aflfuE q€tK TKA{ q{A TflT I mfutrt

c<lfrK fi q|+ frepq <frt l<'Rl q'v Ft'Ru< sR|ed I

qqfq d{fis<'K fl €{ft{ w{ql 6<cffiK' fi ql+

R"n+< <fr< Es{ t q<rc'tl FFqfl4 6{6fu{ <|r< qfu pt@E<

q-{sK qr+ qcdRq 6{dRn|o qr<tff 6{tcl I

c<dfu{ fi ql+ Qaq qrer< qrq qtqr{ cU Bsn

q{Et I cotr{"fiNE-s 'K T( <fiE{ Q&'T mqq sR< 'il-6{ 
'

q4frfi-figt'|g6r<nea<qT{r{{tFF{Kte.qqt
qf< <m-r* cdfu{ ffi {G gq ffiq "ttn1

c<dfu< fi Q*r< dRsen-{ ws{ EteK €l-{Fl

fi6< orq I c$'F?r <rR<< qW-{ Dt"t qft frq +r+p<< 6<R

*, **** q?, d{ qq $R-< cil<fcE' qry 6a6!frst 6sF

sffi ffa w+ cslqs c$F|E<q effi qm t



b 6nt-fi futtRufc"r c{c?Rrf

dFFsR{ ffi qr<FFt cEtrFr om 1fr qtqK
\r$l{ q.? r frq, erfqrc qrq qqg r qqp|q 6{dR{t<rrq
ql{t< rtK qlq, dtT*fr, {rqnft q|fo <E sr< q+ T+€
qKr+fcs 6{"K IR src{ | fttr, ft{t aFrfg qQ 6<cER*rmt6{

<ra s<t €< {fr fda tq '16<r, Fcv?{re <rq Ft q!-{ q-flR
dfdt wFr 6{tuK {fr <fi< {trq I lR{t wflR c<|rFr IE o<t
qtr< q? cqfi-< 6<cfrr$ ${rq|ft FlrM:{-$ 6<ffia1 6qHt

q{ | \mretJ et6{K{ U"tR€ w{r <<t{ c{r?Rrt qtcq-frrqn{

6<trfqr{:sl eil q{F eot q1=s .tR-€ R{,p "n* cl"K fE
sR{ {rq r t&re ffiGrrq er{g c<lrt'q-{$ c{rBRrt 6<lqf q{ |

mdRflq mtrrqrFsFr <r< 6+Q<I{TK e6K q<FFFr E-rr,

s6{, qpF[set], q(qfre'l\ qFF Eelsf I qsr{ssFr <fr<

6{trrq-{s mc?futrqn'< fi<< RG{ q(rFelq(rt qfu l<q
ffif qR< 

"irr< 
q|+ ctfu:q-E-TE?r qrts {R{ tq. qR qF

qbt .|R{ qEnq srq I q{@Frgl q+ baqq +-q\o 6qfrfq-{<F

c<ttR{tmE{ aq "tft< qbr< R&q q(rtqfqlq ffi a-a qK"r{

6{tuK {R Efu eil6q I c{cbRTfr{f6{ m.qs 6<|{ 1E o<f< cbt

E"tm qh ffiToot qf+ q{Ft q? q-{q qrfjs m€
erm{ qFF <vr$ I

bw<Rrq-d-$sr{ Er<t 6{trFr Ift $R-dq qtq c{#ffitca
ftqrF fr{' ?s-Tr{ ffiE qa qr r ffi'q R q-sm Ek "n6{,

> transmissibility \ infectivity s virulence 8 toxin



c{G{, frfu R'+ qt+ qM6s fri*r,dq{Rr{ ffi.{
cqlffitr{ rEq d wq qt{ qEfft +<n {q" fu{
rflrelTf figrsr <tcqr ftg, fiftt Rq|{ bqqfu 6{dRfft6st{{
frf4' RldR FTszq qErM crrtq frs{fu q{ | E{+r{
bsfiq fu-qv{ <rr< R'qtE qfr€ ft<crqp te ffir
Rr< 'tfutt< eeFp qccB ffi{ smr

6sf6{r eDr ctqr IE qtq {ts mffin {r+G
q€ RFf eftRIFrr mc!furq qsn {t{q fr{fa cqR?q "r{
fuE{ furq wt {EF qrs c{it{ rt{t srR q(rf qFrr{ TR
.cqtrFr lE +rqr qfl qh Ktolur-s 6{dR{Rqt<t <trt Ikffil b"fi-< +qt I

1Sfurut, Refft{' c<lot, Rn, qc fuffi qtq {tfi
qC{Tt sEst <q {ftilco| wrn ruatg cqdfr{tntr< qt{
\ffqq"t qrs <st fi sRdq dR{t,[rl

C exotoxfuI s endotoxin r disintegration v metabolic



)o fi5qff{ 6{tofqrs 6{6Rrt qrs'

Afuct ctdqq

q|, cf,Rf{eKt qtw +R E{Kq <8, TS qtfi c<tq

Fr?R'fl ftWFr<q{ q{ r

ffiqfrte (staphylococcrr) dfm Tftil qf{C<
6{6Rfl qfrq qt, fr qtfr cEtrls qErc{ c'[{t <t* r u1ft+1
Tc[rrurrq R,6{cfr|cTre$ x<fiTtqqtr<qtqr{ ctt{ cr{
Etcrt I

fu 1ffirctBe_qr"t

qQRq 6<dR$K ffitlbbtE qfuE ( staphytococcus

aureus) qtv{ efq&Rq efp 6$tfq-{$ | skforcTq',
qFrtqftp+, qmt{ qfi .qqqR{ frn-qq 66 $afrs

) coagulase \ hyaluronidase e phosphatase

t



.qq?{ 6{dffi ffi3FK"K <Rfs Rr ?ern +R cqtrr IR
<E6n q|, ffi qfr c{trK b4R€ R.ttre bqoFr s{t ffi
bcr?r <fi-Tqful r mtrtrqt ,frRq cqclRil ;Frt rrsr{ c{t<t-

{tql, cqcq, "ttftqE Rtbofl< iFtl it\g, qtfi qfu <gEfr $R
<fufu Rq firfi"| T6{ qt+ Ftrr € ?ttrE qE{< crr€
ffirK IE qs r fi, cfi< Rq qT affi qfr qlffirn

- ErFl r .dQ 6qtrr{rfi B{R€ c<r6ffi{ rr+, nt{ €qlq Tqts,
qR€{R EttFr qft qF{t wr{ 6{ttFr E frsl qGsl

fr+HE (streptococczs) q|+{ qF a6q Ttr{t
qTe< c{rffiil qnr{ 1.t qFF {lT{fu dtcr etrst cntte

ffiercbwfitr{ fi€ tg|{ 6$Frr{|<rqd E|fifiqflq {+
Ts dft{ fl6rr{ fiG{t h qn-+r €ttttq< 6€trt€ qetB
qtcq q< fu d*ttte {Fttr (streptococcas

pyosercs) qlT{ drqt&R{ rE< hffiFq", ffiFq^

Fq v rlcTt qTB-{ 6+hbtq

e ilastitis c arthritis v tonsillitis r pharyngitis

t-



\b c{dRrr

qls ffi frst<r qtft mtq< <'lst I Tm qr<.K qqqfu, frq
qtfr fisqst $R'? .qQ 6Et6rrqrq{ IE +n r

eeFp q|cltu{t sR w{ T<ftrt qFGr c<(frrcTr{
E"tR€ en qtTtr{ q6 ftqrF, Gt"6r, C'?fbbp (Diplococ-
czsJ qfip ffiEfut ?thfi (Neisseria gonorrhoea4 @a
TE{< fiU{firt \rFF rFtRil 6{rt<r p1q"1;

11q1 <f ffi 6qt{ rRaffifuF Fe4T{Epu (Myco_

' bacterium tuberculosis) TIT{ 6<6Ril ffiqr<qR qg I )bbe
ure cft $'{ ilTE qldd< ulET qqn qq| C{tft eqfi't-{
Q' futt qqc{ Unr{ q=Tl cqlfis @ futtq-s ilft{ fiFr r

trq r Fq m"n ftslt

srs-q rlT{6{ qqs, RFai qE, D-{R \Ttfr6{t e? c{trt q{ r

q{rf 6{Frit c{FTrt qE <t E{fu 6qRr| Tqt ctrK Aqrt
Tt1q{ {qt c<trf{ futt< ?etsr ftq aFT qtel

b scarlet fever

{
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TIg{ q6 Fn TRs?<dfun m1R (Mycobacterium

leprae) qm< c<rEfu't qfr<-<q|<tt ET I R;tcE{ dFK +rGK
elw qq-tr )rrvb D-{s c'll;tEetc{ q8 c<dfu TtKtft
esK'Rt Bnn orq r

6q?ils n ftb< {tN g6 cqtutu cqc?Rrt FR men
c{rbRil< ?ryre qm {frs ft&< fi< DRw frq "ntrs
qfcqt $ qt+ ffi mtat< c<cERrK rFn<< TRsFrs .qEso

alaq <Fflrfr-$ qnd qRrr< utb vE ebt6{ {fu r rRsfrs
qRq{ vt c+< cR{ <f6{ nr{q <t q-s{ cq-qs qrot cqtE-dFmfr
+re'R xqcq c{-dfurcrms qiq sR< RFrI6{r w t{F
q<m q$ lfr sR 6<trFr IE orqr

ffifrst cqefrq (yersinia pestis) 4aq 6qciRrt .qfrq

cfr5t c{lrFr sFFFt )rrbs FtE RStqF' qFe ffiq ilT{
ffi Tq-ca ftrvrc< eR c{dRrr wRsK omr ee c{dful
6q{F5 qcs<t6{ q+ qtR.{ fitr{t | q|<Fr'l-co c6, fiafr ffi
wq fls eR c<dfut affrs qFF e? qsmtT{ ar+ c+on 1R
om r eR cqft-{ qqmFr il1q{ qi-"fft qtQcq cart FtrFr
ftqt"t Tt-{qfqrs R'rcq r

G"prgpa1," mtrt a?Rfrr<EARTF erEqR (Crynebac-

terium diptheriae) TIT{ c{cbfut qfr{<?R E{ | )bb8 u;Is
qffi{ qn< ffizq q? fut"t <Frl cldilTrr qccB {fu.ffi
R'T ficr{"t sR-{ '|<rt slsFr €'Ft'F eR 6{dffi<K
6{trfq-{ssf ffiq $-c{;

srffil c{trt <q q:ws qlnK T|qs T{Tt+{ qr{ Cq,{tt frC{ r

eQ 6{tut W'etqR (vibrio cholerae) dlrw qll qTe-q
c{c?Rrf eR<Kqr+ qt r qqff o?t :t'ys D-N scFrt Ktft{

b mycolic acid )o diphtheria

t'



C{trRTI

ffix'm q? ftqtt BnK $r<t {frrtrft <RFfr cR< fr3qqt
+R mEffi< mten 1ft oc<r

bffis cEt"tIE +-d Fdffis|q iln Erfl?iErt bRft
(Salmonella typhi) r ks< qTC rF TF affiq fifia 1 qQ

futtbffis 6{ft{ ?ilqnfu qrt tq <sr 1fr snt ffiK6q
bffi 6<tils qfu q< <| qfiR$ fts1q>r 6<tct I

c<c?R'srcaR aq-{sr ${rc{r.r sFR qR cqrcHrft qfr{ Eqs
frqfr g q|s Ciq {fr qrrq F|rFr AqtN crqs mFiltr I

qrtr-sc{ bRrfu G<t'K frq1t T{ rA< ffi ffi;q 416{1

qffilttrqt .s{FF (Sahnonella anatum) dFf{
mdffiq firg< eldfr ntsFr oFFF I aRr<K c{rBRil {r+
3wfl< {r6qfu drl eilr€r 6{crR qqR$Rekr r(eR Gl
{n*gEt< <ft <t ?gt< qtiw q'tu w<6q ciA c{dR$ qtR<

'|I6{t ,q6{6{Fr {kI er*$ 4RsK <ER UrnF e1fum .m
;r+frrq fuT6&-{K ?Iqnfr{ ffiq ?q <n 1fr oc< wt+
qfrq <m{ fra6"1 oc<rRsn 6 tftqs R'{ ft'rm IE
ETI

qtTf{ {tql{fu qrneKt {{Csffi Rurcd <lq Fil
qEqRfitflt cfr (Escherichia coti) ilqq TsflR qTfrc<

c<tffi{ )bbc Fts qq.qR-$ qq{ ffica ++ets Ftrs

R'6fqm Eaf< <ir<t dQ 6{r,ffi{ {{Ceffi Rurcq qn-+

<fre 6sril 5E95fl E"ffics Tq Esr Glfl, Fte< Etrtfr qfr
?FC<t I

<r{Ecl< Ffrfu ftttfr (Clostidium tetani) 4F<
6{r?Rrt ..qfr{<qrEt q{ | cq"ils qR c<5fu Tfrr Rq{ {R-{
frtr+t I qwrsfp qe c{dfu qtB cnrs, ffi oncq 6$B{Kt

)) enteric fever



C{TERTI

cEdRfl cm qtF qrFr +?r qtr q|filH sg(sr< RFFI
fttFr{t qrr+ t <fi qK nrffi6{ R {Rft mrc{r{K eftqs

{fu..ffi F6{ffi{)r q'FFfiFqffi{)a qFFrffiq <RFfr
frarqq srq \{FF eR <Rff{ nRaq €'FrF qr{BrcR 6<t5Fr

aqel fr6 q5q1

qRR Ftds Ntrft 6Etft{ DT, es Elefut h 'tc< 
qr+

6$BTK[ mftq Nis q{ | <qcsFcls cd"b ffi e-eptospira)
TtT{ c{r,5R'{t eRq q&e Ktrts c'trct {llr I Q ftctt ffi.{ils
csrc<tFrt 6R{ fiB+f | )bol ure Eqqq nT{ fretfurr qfrq
mtfrq Tf,{'Ftt eR( c(6Rfl Acm tcFF scrl

frq >o sfrq 6ilrn ftqtt cqtb"tRql

546fuqrpn 4Rr{ RqF T{q R qFR6{< 6trf
Iffif c<6fuR Rqc{ qlaatuat +R ctq sfr{ 6talRt nftctt
ftqqld "rRCs c{rFK qr|s q&g c{dfuR Rms bFq <mt

Ehl

)\ tetanolysin )e tetanospasmin

s)

'i
I
i

t'
v

t-



)) Eqotft 6+c?Rsr qrs Qsr{"rd
6qrdr Eeffi<

c<cBfucq|n qNr{ R w€ q"FFt<r qt$r <F6r (rr+ rqr,
q6Frq oR mrl| ?ercq m te< E"tTo efiRtrRqtt<rt <Ecst

b'|orR qnft qr q|}rlfi-$ 'tntd etw qfu eKt T|{ 1

cdRrt qRqcq qTK hnlftd frfi{Et qrrcr?r t{ 4R< tQ{s
nqfrn V.fmrq qqREtr-o dp <er qR< om@rea,
{afu {FFrt Fffi TsFr c4m dqtr6{cq{ qt+ cett&

{Qft+l eon aEq "tt6on =6 "tffiF{ | dli{t <Fr6Fr

c<dRst {Ert{3 w ffi-< {tqlTfu Tqcerq Rurq <ra sR
{qr€ Qq futg TElr Fr<r cqdRm fi:q{T{'tTt ffi
ffiffr{, Etr qrfl< <t qsr qry<w ffi 6ftff6 qF)

1fh sR<'Kf ttfcqr G?kfrcrtE (Lectobaciilus),

cat&qffiq (Pediococcus), FrB?it" (Lcuconostoc)
qT frR qtw QtbbtR (Streptococczs,t @ cfu
dFf{ 'ftD<r Eq qRq bosK <sR-fi <tr{ <r{qf{ TRrt E{ r cRR<.
eflE<F {rt qFFr dF{t {<€Fr {qtq|{a, mrry, rilftrq'K ffi
<\d, qlFl-<r wfr e-TK s-{ls <Frqs qs r qfr <Frq!-{ +R qrot

fuq{K qffiAin (Acetobacter), {o?t<*< (Glucono-

bacter) qqq 6fifu1 qmqf{ +R fttq Eelf<qRt EqqT Gt
q{l

) nutritive value



C{CERTI

ftqlld q|s< Qgv\ilq (pseudomoncsl, rqftffiktR
(Acinetobacter), CDTat\llE (Ceilulomonas) qfi
crrEfuK,Kr &t aF{ qR{q sRE 'F{l {R lh€
ffir6q sst Rwqq sR cq{ ?rrcq R Amt{
m?fuqR{ rlwFail eq<"Frl t's vtcQ dFq r Fil qtE<t

ctfE (Izctobacil/us), cE bh?tq (Sfeptococcus)

c<dfuK'rEt dli{t sK6Fr ffifR{, ,qfr{' eRv qrfr bq"F sR
6flr< 'JFA=dstq T{flt frq 4Rr|c"t qrT{ sR< 'Fil q{ lfr
qf.tt oil ?{cRr

ctmmu q--{FE qi-Frerct at-+ ew aRth frqq|d
ffi5Rrt <KqK s-ql h@ r c<dRn <FrqtT{qFEt etw 6{<r qt
dF{< c'ffit$ tR qceE c<R qr+ Sp q<bm EFI bqttqr
s{t qR qefl qG dvw?F I

$RR-s efu c<dRst <*ra Frq< mFi (rptting) dqrts
qK{K ql r e? aa||<ql<r| ofrqcri€ aEEv qRr{|{ lcrs €t
* I ffiftq{s e-qEE-qTq cs'Firflir cqfro q|T{ .qRq

wffir fifaF{ qR*cs q't EtFf att65t A c{fu
c{dfurcqn c"qtr+ {R cqqtr qT tat{ +re cq{flE
dRcrK 1o ?q "rmr

{tqi-.fqr Eq4tr;rpt c{r?Rrt frqltrq Em{crtrfi s{Rqtt

Ifr
tro-

somonas) q|+ qRkAR (Nitrobacter) {l{ir m}fut lfuq
qQ otfr {qR sc{t wrc.ti fu{ EqR€ <ttqGilt{ (Rhizo-

bium) {lT{ c<dRfl qfrcq q?tfr{, le:rR ffi dq{ ft"tts

\ pectin



6{ffi1

6$T {ft qltlt qrffi aR {R< e56q1 qfrrs 
'qrd ttq

wr{ qams qqR $F{ Gf,<rot fi qfr< onRt affi?eq
qF{6 <fi q1R{ em fq("{ <kqR{t{ 6{ffirs qffitsa
\qnqEtQ c{dffi 6<tcan?gFGqR'e G{ffiEtnffi
(Baxillus thuringimsis) q15q 6{tfrl ..qRfi ftff{E ssf

qftqt ffiGrm. fii efalr€ bl-s ff caFFeFFn ficF q|

frrEt ffi-q 4R,
ef64{t+ qh qffq cq'€'Rt Eqta traf ftffi treR

qac{ft {qmfrs qq'ldr .R crF<t*ft Eq4rrre c<ffirl

't<tt ?ercqr mdR*n'rqr eEs R<il 6€Rffi qf6<Rtq
gtGrot sre fut qht

o nitrogen fixing bactena

I

I

6q[iR'nt Bq'flfu.{ftqrstr

RfutE qtltrqq
(Bacillus subtilis)

da?REE Aq/q
(Streptomyces griseus)

d6hra& qfutrEe.TdE
( Streptomyces aureofaciens )

RREtq 4ffit
(Bacillus polimyxa)

6"7ffiq stfu
( S t rept omy c e s fradiae )

d"bffitw fr{klq
( Streptornyces rimosus )

6{tr&A{ (Bacitracin)

6t ffi{ (Streptomycin)

ffiffi (Tetracycline)

qFtqRFn (Polymyxin)

fi{\RE{ (Neomycin)

s{kffiFa
(Oxytetracycline)



6{[!R{l

cdfuR t<t Gq"ttfu qrrR6dr{, etGRE, TRffi qfr
qrqftr Rlb etwwlu iI-{qF <Frl q{ |

tq<+tffi Rryts cqdfrrl{,td bqfifrs .sffit{
frRilq< erffi{ 0ertcqrtr | 6{dRrR'Rt Eqatfu tsb
silRcsq' qt+ c+btm{ ffi< nRq .s€Rv< q{rqE RTq
crtft{ Fqq {$k{ qRflq fifs .Rl q{ r c<rdfu{,Fo
Eq"ttfis ER{R{ qfum-qe 4T{ sbfu .fi{ q-WR-

dfu'Rffiqqq1frqr" { q{ Ft"t|', qFiq FEr qR{ ?gTR
$-{E ercqtrt €t q{ r qR ET{ ll{{< ,|t<fuE! c<trls etcnrf
<r{t R{ r 6<rFRr .$rqRr <r+qB qR ,ilfiRb'r 4T{
,qf+{FF$?srR +<t qt I c{Rtr<rtr q"tT|t's Rurcq src{r{
c{RlE erRcEq <j-sqr{ srq I DFFrt ftrqv qfu{q<qKt E{T{R
6E s(DFrt q{ |

lt1< qrs qsq itsv 6r1<t 6$Rq ctrFr Eenqr ffiq
c<dRTK"Rf Eqtfrs cqs1.5+q'" \tls 6sfuftsqqta qpq
nRq "ItEa rrr <KqK o{t E{|

KdRn qqefuq qF qA b6R $R-{qfur q<ffi ?qcq

ffiqqt fistuts r cq1qffig +ffi. @schcichia coti) 4lyq
mFfun"R Ee,"Fr 6qf{t qq qe'fR&6qq'a 41ryq qffifu
qql EA-fl corft{ fiEcsfut 6tls ermrt q{ q{ |

e amylase d prot€ase v phytase t glucose oxidase b catalase
b tyrosine hydrorylase ! L-dihydroxyphenylalanirn )b L-dopa
)i gramicidin )e dextranase >a keriogenase )C L-asperginase
)s acute lymphocytic leukemia.

t



)\ c{6Rrt cftF{q< Eqq

6{c?Rfl dtF{sf{ aqn Eqq ?ecq 6{6Ril <rq Fl tR. r

c<Rsr{ c{c?R-<t Tq(srQ, 446fr <t IEQA fucal €<-w<
rfls <f (rldtl-etEl €s <|'l sr{ qFF ,qER{ CtrF<E|{ .qrSbl

aqF Eqq I dlE$K Eqq q<-qgmlTo ql${ <l qeFr 6{rFI I

qFFr mw R <<EK qcfrfi<qKl c{tERfl< FttF<Et ?q mE q"<

"ft6{ | aqq a{ra\5 ?ts <tR{{ 6{5rrdt o?t B<t<t'c qq

TIT{< {fra qrrqt ,qra {<RK a"pfrq <trls crirrfi 6{rml

ftfir r+n du<qs c{t?R.grmn< ffi<< &s<s qqtg|q

Rurcq qF sR qrot }R<'Rt RC{ qiq-egiefra ?a c<tet< 1E
or<r e?. aqo wds ffi c<l-ctt

<ffi drFT{ a<R Eqq ffi41 qKFK q? "il'rql crFI,

(s) c<tft , 16, ql, tnRst qtfr 6{rt|s Efn erct

6{fu{r{ FdRrt dru<bK qnsl ets< Eqq t ,q6{ mtfu tt<
stcafFr, cl-c?rsf{, Tq-{E qtfr{ qF'ffr {q nEq.qqd qRrq
qqcq q? c<t?fuIc<t{ {E ltx< ttfr'q ffil 6{ti IE <5R<

ellc{ |

({) {q {{ip : ftRTtd c<ltt, Rc{, bffi q{, qt1fi <l

c<ffi ffi qrfu Vf;t qro mftr<t< <s qlilg {E cs{

w{s< ql t ftq, qc{ srsFt mtft< qq-{sr qtfcg eE c{trc<K

@ o+ cadRrt <lR{ ?q a16E1 e1fu56 ,qw1<t Tq-{q c{Rl

cftqi{tft qtfr{ qqs frqfr ?q c{Ffur<n ffi1 eil6q1

(t) c<dfutmt<t qrct{s qs 
' 
frqilq c{ER'il ql{+trc

qq< <tm afp mttMil$, fu ?{F Er1{{ 6tEE qg{ ttFt'i<il

qR mri qrFt 4-r< | qc{ <rEcct qq{eFil Tt{tf, q|R< 'Fl



6{CBRTI

futt-{qq E{Qq) 6{t6t tqd€q 6<|a fi5qr|n 6{6t, qqg131,

ecqq@ qtfr qw<m rEqs atfrq e|gIcFgl.[q qfu 4rq1

w{qrcs qcq fi5qilq 6{rl, cil'6[, catf wf'r{l TIT{{ ttR:E

qtRtq Eb 6lq?rE$, crri, n?-ntR, Ffi qfrl FFFr{ q{ |

(q) {tF, citqt-ttut <e : :rr{{<t <t< ry 6{5r$rs

6{6R'fl ftqrn W€R frprcq ilb {t ctlEll-'ful sN {pl
€q1 Bnf<q smel Sdrtq { <r{ti+t{ ettFr FdR$ $Ss
a116s q1ap ? qtr<t'O ftd'E qtQ 51E IE Tfu efimt <w
{5r{te 6{tft{ Tdr-TE E IF 4Rnm cf|sre 66efqR lb-
slB qmn DrR\€Trq crot {rfu 6cpffi {tr{'Rl ftett {q
nr1{{ ffit'fl qrR m|lt IE afu e|rc<t ,qc{ cwls.m|ftqd

c{6Rrr ffiF{q< dqrd Bqq qfr€ c{tEfut qo qftl ftft rl
cffq bqq Rurcq oF +T{ |

wqfu dtF<bt{ ffiEls mEffinr{{Frq Rurq <n

ER elot {+{rbt dqF Eqq r Errq<q T<ncai, q${ {qrrfu
q<csrq Runq <pt sR qot qwqfiRrt gtt qFF{

c<rFRfiR{ qtqlrft{,K ffi h Tq qsq{ frs "rofi
6trK 1R or< r qFIFr ttr{fts rpt s-<l iBsRdbbtq dllq

c<6ffi< ffi fq {gTo ffi \{tfr Efu emqr q:rFr

{lq-{fu q<sfq funq <M <5?il Gg+bkq derfrtrs< Ftut

lE onr

) zoonosis t brucellosis e acute suppurative disease



)e 6ir6Rrt fr'sr{q< qqrfr

4F{l st$Fr acfftft'K {K.q€i{{e|<t| qF ,,qqfrE

ffi E? 4|Ki furcR dqraKR tto wEtat c{Tn
qTtR 6{6dt6l Kcaltt I Fsq{q qtql<lEl eHffi t{{ag-tr{
qftqt6dt <Fil q'A I

(a) tfrus< 6{td qt 6{frrt< furiq : tl{sln;tr{l
{Tf{ c<trl qr{rl<t c<-CdRfi, 6q6{, {Rstrdfu{, GaT?E
qfi mtfrq l-csot{, etw qfrl qt|s rtR{ h. qrEt 'qtr
futlw wrrFr rFIt (<.f{ l|{t:KEiFll qn qqfrq fut"t
fufu $R< "||rqt catft{ T:[16[, Fm orcqn, Ruat-"tq

qfrcg| ,4? c<tfrlc{< e|t6$ qFF qr"r$f <\d qF 
'tqqa

sFrq6f 'tR$K T€rs <r{{F sR6q mffiqt qFrN

qs r W, q? qqm ryFf{EKf c{t?fut fut+K a.ttfr r

6s&rrd qrcfr "rr<FF c<tEfut< Rwq qF{

{rq I Eq|{<Rt {sc4, Ftfo-T <rr{f{ 61 45a-ffi, sFI <t<l

iEfi qtfr EqW 4fu6i-{ Equn"f T€R-s <K{r{ sRcE

c<CERgrmr{ qF qq-frE ffi qlr coGglil c<dfurr{rc{

6{rft{ at-cafsFr {R< fq <W ER T{t {F{ qEE m h.
ettrst .qcl c<cBR'flw {R W<-6* qqs qFIR ffiq<

&E<ttE 4rds c{rq{ {E E'< qIK r m&Rn fuKBK qR

'tqfr,-s R-t qp'R"t' FIFI I

tqt {rqnft< r{ttf €t 6{c?fu< frg|<q : bRv g{,

c<ffi ffi qtft cEtqs q1-qE 6<cffi1 "ilqr{ft<'|{t FIfu
TE-{E{ qrls {R{ ?q qrcqr q({ FI-{E, C{r{l-{lB, {Ift

> droplet transmission



6{[ERTI

qlfr{ Eqs cffr<fr$ frqfr qtq RdR$ Q qrrrs<ant
ffi tq <w rE{$ wEFN ffi1 e[5q I c<tfoT FT-{E sJl'l
+R qts-sR srdfl<l 4RFK T+R oR elrgrQ c{krf qTqj, efrE

qrfr q-aqt< sRrq€ cqrbRrt ffi qsr

(rt) <Gq c<Fn cqdfrt< RuRq : {F{t <<rBFr <Fq ct{,
6rrt, er{R'st, Rftfqq qrfr 6{dRfl Aq{r{-€Rr qg r eR
c<dRrrcTt{ ..qrl Ktqs Vf;t qrot 6{tft{ qqs fr{ qw,,Ift
qtRcE ffi qn | \Rrc.ll crG$<t q-<fu*aqK Elqt€ qA

6{6furcffi drunt Eqlq<q li?fi('f, Rftfrq 61ft qqr<,q-r$
6a1-a1 qsq-ffi T{qF ffi5as eR crtrK c{r?Ril qn eq-d?q
ffiR etrm; 6$Brrqt c<sfuRl Gr{ eFErE) q{tn qtfrs
qN&Eg|r< <Kq< Gt <rrc4Fr <| qE|,.t]r qrfr{ q|Erc eFRfl
rqtrFr c{c?fu ffi qlr

(q) rtR ErE, st qtfrs q|et 6{rfu< ftgnq : gfiffi rps
qfe, qt-d'Rl q|fo qro c<dRrt eq-fi'r{ qR eqifrE e|giqF
*Ff{EKt ffis q{r

(s) {tft{qm 6<c?Rst R'snq : iFofirr, bffi w qrfr
FtrK c{dR'fl rfft€{ q}R{Rt qrq qSRE ffi q* 

r

Ftfr{ {E-{q{K TtR{ {fr-f, qe c<dfurc<t-m qr6{ qFp qra

wR c.nat qFr, {ffr qtfi{ eeRs "fRcq furt Rwq r

(u) qftqryp 6<rERrt frsnq , mtft{ Fr-{E <t \rf{
frq${ <vt, G[Gr, Fq, al-ceFFFr qTfr 

'fAx.t o,rflF Eq1e
qR$tq qR{tNt WFFH r-$RcE c{c?R$ ffis e{ q?F

{s r5Bts aftq4-$ sN q{t TtTq qr{ c<-6fur
ftqr|l-{EtTt qlEFNs q{ |

\ non-venereal



>8 r<6Rrt 1aftfi.tw+'
ffifrtwct

c{rERfl 4ftr<Br qrc t{P-q ftnwEr{ ffite
E"nl qnn crn, q{frel {sr {eIN, sfl) aqrft<qK qT
dRrcqEF{ eds Rfu-rto tF t

6{c?ffi q"tftet Tffiqr{r mqt {Fr fi€ Fr{o-{ cqqq

qtr o qFC rqrq G-{s wt Dn r $a { qFC ER

6{6Rst trdtg <sR-{< qtr< RFn qF{qaq{qFil qejk
rFil ET I r<Flsf 6{Ftt qG<en Eefftq trv€ efln qF{qa
qFF Fs eRs qF{q+' d"ttft Eoqmor | )bY8 Dqs

Rfrilq efln;flT{ csffi eq6 etF qF<W aq| Efr{F
qFF Nae|sRr df{F eR acr{ ;rFI Trtt ET I Fs ,qRs qF{w
E"mfr G-q qFF ctrIqrt qrq{ ffi Eqrr fttgnr EEm

<r6u d-{R-{ err frq cfiFres qfu qF{qq eRl

ilonw qil {T|
dn qG<€fli qem qfuq{ fr&-Tt{ s4ls ffi{ eR

c<rEfumtT$ 1?t cqfrs stst <xrl ?{cq, cq6{, etF q&fu

Kdfurmn etn qG<qr Rfr{R qes c{oftst q. 4{ qFF

efln ftrtFs c<dfurc-{ln <sl <\ ET{ | q? aqlts mifrql

aEdRrt crot sd ffis oR qtftwt< EEs DtFt E&-{

dt{, qrftr qtfr q<q 4ffi E{ qFF trdtg et q€ ?q

'Ic{l

) cultivation \ reaction with antiserum e stain s acid fast staining
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Fs qRv qF<ef,q dcfl fr'R, Tb qfr 6{t5Fr 6{c?Rrl

qF<eF afr'aq <rr{ <FRF €l q{ | <iA m!R'sn<m

nffisqRs rrv< {fld.afrsr{qr{| dfu vtt 6EI{rGFr qrFFl

e? 6{'Fr6K qst <|6{ etf{ qF<W defls q? cqfu

6{rffi{ qffiW aq{ | Fs .frs q&<fi Aqs F.R qt

16 c{rn 6<cER'fl <sl fi"lt qts r q? Efrq attd q&q€F Eqr<

E"rR€ qF 5aQqt<+K qFEqE, 6qr{, fr{RFn {, m
qfi 6{tERrt Gilsqsr< cEIv <K{f{ €l q{ I

<{q qctffiKqgt 6q[?R'nr enfraq qrc frqrwq

wo,qIFR C{t?R'Stql{-{'r65 Gqw c{Rr<qls, qq qfr
eft6q rrcq qr+ q? 

'|q1 
,R{Fil t{9-$ ffi €q<s gm{

oR q{ qF<ei aettr<FKqFtl qF<qr sR tr{s sR< 'flR I

<qs {5tgs 6<1ffi{s {-Rr{5Ft, Fq <t 6qtfr{ aq-T${er<f

etqrr q&<e|-{{q'K ler €f b|{ tq "Ic{l 
q({ cEls 6{tft{

Eq"1 qaR E4W q-{t mtfr{K ?q a?+tflre edq a"rft,
qcfiq 6{dRfl rrrqt<il a{Frq'Ftl tr+ €l qs 1 aQqt{r{s

cEdfu ffi<[q qtq 6{8fu{ TFrc"t ET+tfr fir€ er$t

ftRTF l|{flFt ermrq{ qs r e? qts|jTc{|<s mft<rq m<t

G"rp q?u q<r{I6{ o{q +R frn ql r sFt ellqs nl{J:rr$?r

Bap q+trq cm Emtl-+v' fiffi trrsE rfirq c<tffi$rln
nt{FFr seFts r+ RTq fiGil cqt{r ?q "l& bd r q& E#t

ceil'lIr<Ff rnqro qffies +R r-*rc s-{t q{ |

c methylene blue s giemsa c incubator u colony



6{ffi{t

ffiF< itds Rfrryt SR c{rffi* fiq|wq
qftE<t{ qt dGR{t{ c<cffifl< R-{q Bifi qt''ffq

' ffiE 'Iil{t afrff c<cffi{R<ln d? dRtkt{be"F
{fr'q 'tlRqrr 6sr6fl qR{ cq[frKRrraffi ffitffi{
d' 6<c?ffiq< qqs Fq{ <t REFst trcq qfi ITffi
ffiEFil dFil {<ffi qftTt, 6q64, q6ff6q" \uRJcrF F[!o, ffK
{JFR)! \flfi<qlq| Ol<| q{ I 

e

€'Ks gms sR q{ 'ffiF,r{ffi E4he''<rf,iFt qFl ,,
qrn Elqg qofifr, cqc{, ?rdrsF{ qtfter qfrARfu dRKft '

, a$ql" qlfr G{dR$ Grtwrn TKF| <Kqtr ?Frf qff I

I agglutination :o precipitation >> gel diffusion

)\ fluorescent antibody

t-
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)c qf6rmfrs \rtp 6<r3fut
6{tds ff{ <r-{qR

fr{E cEdfu qqg,{Fp qm qG {RTs c<cEfuImt<<'Rt

qs {Rdq Gftqffie.ns dFrt <<rBFr ,qft{rtT qFRFr sn
?qcqr et{ {F+t< qtwfts qtqr fiBK qtr?t uEFrsirq

<t<rqf{ <'R qq orqqfrs eRg.6s (R 6ffi Gftqqtful{g
<e{ eufrs qltsqrFs q? c{c?Rflrqr <Kq <t Fr{s< qfi
1fr fir{*r..K rrc< <FrqK o-<t ?mr

\fi{is qflfffitrqq qRs|T{ {-.1ts qtF 4q .q1frr6>

aF {'{R< q|FR r qtffiir dFFr aqF ,qftTtnfr'tqtd
AfrFqq mon c+c?Rm Rrcq ercn{ TR' .fr frwtftw
qqGftqw fulrts r-{ftr tq qr< | ?-rK EqR€ ,qfB<rgfr

<tirQ< oEn ftnn ao ffirr aqrn bsrsq snr
ftqltq qftff{F$ LTcER'fl frqntc{ tfFrm frgrsl

scr I qf{qlrc r$r6fl 5e15a1frq qf6<mF+ Tfr'n {qG<qm
aftfirlKs- &-T|< s?il qT 1 $qR<6t sfi(el, pffi-qh' dlT{

efs<t{F$qtwfTcs df StEq Fmeafr (steptrc-myces

venezuale) il:K cECbRsK'l-<| ?sil< E-T, fu <*n 1frl
q"fft{Etrt qftqarw t$s xcilfu o<t ?mr

)b\b uqs qtrrsrqreR efii il:K ffirr
cqfiRFr* wRsr<'+R qtcilvzw lE or<r q? qftqrgt$
Qqq qtfuK{ 1-dca- eEt {s erq w(qt lt, c,FR €l

) Paul Ehrlich \ arsphenamine v chemotherapy a chloramphenicol



88 c<dRrl

cEvRE?.Ftq wtrfla-{rv{ 6{r?R'il qR qot 
"flq .6r rrR{F

tq ffirq sFr fitt ,ffqft e11frrqtfi5{t{ "tpo mRce m

cqfiRFrstqa 41qq eg< eftq d& cBetnffiq qfutr$
spe- ffi6q, *q Eq64iQ {furq R'a*qq sR Fe' 6.t{s cfQ

et-+<t<t ctfiRfrq qRqr{ sc{r cqfiRhsnrqm fuR
qt6qt< <tr< 4tn qrc{ cefiRfrr I q1;t frrF EtFfu
eftqtrFs ?qce €tSQ4o, Pffiq4, 6ffifu"
ffir Em?rrqtrr qrc{Rs qftffi"F€ GN5€ t{cq
qmffibt qftTrrFsfrqrm c{ERst fi{d sR{ {rr<
qr+ ftqrrr{ <$f lfu <t{t fr< "frr<r I dc|II cqft{
qf6{rF+-s 6q6ffi314pc1-q' qrc frAr cqttr{tts
c<dffi{$)) cilcdl I

qfrT{Fs <FrqK <KK qrrc c<dfuR €eF{s sFr

fr-rt DR E? qtcrt I afta14s qftffits( furt c<riRfl{
€'Fre EFK <tr< <FrqF q{ qftFfs,efu1gftt {qatfut n
{irqq4ftry1>r KIFI | <Ecrruls qR qftn| <F{F TsR
ffit€ ef6-mFo qrs cq|rrrc <JirqK €t cn{t qF r Afl<
Fre c{trt Ifr s<t c{dRst Kfi 6qf{Fr "ffu fr
ef6<|rF$ d&T{tft tq "tr< 

qFF 6tqs 6{tl[cbt EetrF +qs r

6<r?Rst eR<< eftTFF$ qirqn{ftqot urtq qb
detc{ EtF E'tT@ qt(]N +.{q oR 6Effl E{ | sFr'itqv RG{
Q'qq q-ot otsrq{ ITqK{ sffi 4q6lg ,fi mn {-N
{Fmrtr <R-{R frst q{ I qfs<tlF$r<K frsK 'ilqs ${fsr
?qF 4q1tt C"r{@ stel.rliil cm BTl1r{5g *fi qsr {fr

c penicillum s sueptomycin r chloramphenicol b tetracycline

b sulphonamide )o bactericidal :: bacteriostatic )\ antibiotic

sensitivity test

/.-.
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6{r?R'fl6r A'q{ ftq{rfi <rr< qKqrftq cEG e bfi<
DIR'€F|.cq dtrq q+ qfr qwq-{qq +q{ FG-TI qtn bq{<

dR'efirr de Eft< (Fq ai ::)r eftn{t€ EtR'eFrcd

c{r?R'il qtM 5RRfrs frmtq{ TeE'" c{Fil q{ |

cqmRftr
qG?qfi-{'

bsq

6<fr68{
frr<ttrq roe

strF[r+fr{h

cqfiRfrq

fuRF

€r\RR{

qfrdffifra

fo >)

reeFw Gw qEcqRfrrt €Ft il& 5a6ffiilRqK
qr<n+ftE{ cn{s<t t<cqr trqs ffi{B-{K qr< c{c?ffic{
cq{|qRR, fr{ffitr{ qrs pklTcsfr-$6 qft<|rtrs{ s'Fls

c<R qimq{fr$e=t qfs qfrffiRt< €eFls r:I
qimqaftqgf ffirFfuqt fttr, @&E{, 6qffifr4 qFF

66\RRl qfm<trfrfi T'Frc"f qGrEIA crfl cqqt ?ercqr

)e inhbition zone



)s 6{r3Rrr<"R ffit qrs
fu<KqR

qtfr qtrrf 6q FtI6q| .qbt cil'R q|r{ frt ot<t qtq
c<q-{Ffq <t <qq {R R mend cqrlrc <tq| fr6s r qKTrF R
qp;q frt, cq6{, fr<v ebt qt+ w <l efr{K6s' 6{rBRrt
Rtt frqil{ c<rBfuK'Rr &T{ qn ?<qr ?fl< E{R€
coG-nm c<dRfl<'rd ffi R{ qft{d sR Rbt Runq
<j-{qf{ s.il qr | 6sf6{t qil c{cEflqgt <ttm"m Eq"far cqK fr{
qF{c^d crt nttr Gfr c{cER$ qr fr{6n nr{'TR< 'Rr
trerFt qiq <tR fut Wmr fte, paq 5qdRfl <t R{ frt
Runq <KqK sR6E R{g{"RI E\ 'l<| 6<tqs ffi fr{ {6{ r

qcilrm qtr1td oqt Rqs qKfsfrc bRs. 6{ldrt E{ |

Em'<nnan fr-s c{rER-rt REK Csre ?qcq ffi FrrR
c<TERTRIt{l ffi RFe" frtr >tq> uas 6€fiF qrs
er<Rq TFFI Oqq ffi EqT{ rliF, l?q FR 6{trFr
ftqlt<"r{t qR Rbr ?s-Tlq oR T|{qE Ffr m'n R{fts 1r{eF
+rqr ffi mtrt< fuq eR< efp Ktrtq-{s futtr ftE ur+,

rF cqn ffi mat< ftqttTr${ sFrc"l fiqrq F|rrq{$ Tq{ r

er+, r?u Rl-{t FR c+ut< ftw1 TtT€ ftR mrn furt<
dGqd q(<DTt' qrs 6qKt <rc-< Rbr Rurcq <FrqK oEt ftR
mtut< ftwt1u< T|T<< ffi mE Rt<ts <lqt fiq 4rc{t wreti
Flrqt ettft<s c{rBRrr Rtr ?s-T< $-{Fr qtrrF c{rBfu|-d.K
4Rqtq qrsnr{ 6-$ $R ffi|{l En qmo R r{6q c<|rt Ift sR<

) attenuated \ toxoid e BCG 8 antigenic structure

?
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c{ffii

6Rrf6{ | ft€ c{r?R'rt Rbt ?e-sK <sRdq qtf, qt{FrrF

{R{<Ifr cqtrfws cadRil Ee{ r qld qn 6w KdRrl
@t< pq* ?w cad 6{t'K or{cq ?g,ilA Qfi qt+ <EFl tr<F,

r?E mfeK <nE ffi @t r Ts c{tBRfl<Rf ?e-flfr @l
fi'ql|T{ fure ?<q q&q c{llFr sFrcq ffi mt*qR<t

ffit, <rrq<t c{ttR <rc( W ffi' @t qf+ bR+-w FleK

<rc< W qtwfi+', DEfr@tMr
Ril Rurcq <Kqr< o-{t EH{-cqt'|i BRs k(q F6{q

Bfr | qra ffiqs ,rtBqaK qt F6-+B 6ql5n c{cER'sr<eKl

ffi fu6{K TkflFrl<qt<rt etr{d oR <i-<qr< cil E{ |

q? @lrq|{{ B"fR€ d{F TTq\5 (antogenous) Qtt

dp;q q-4 qRq @l 6$r6il csl-G{t Flsls <rsql< o<t ql t ,qca

sK.F @t ?srK aR<{ sFrccf eq-{ 6Elft{ cq-{<'|<l 6{t5Mds

c<?ffil qftfi'fl<s Eh'K fi ql r Ban s-{ cdfu "ilqs
fiWd ffirfr-s u_<r<ql?rl TtR qd R mtftq-+< uns ffit
Rurcq u{R fiTt E-{ | qt${fp qlBarfrs aF d?trll

6{c?Rrt qFs qq\ou{ c<ltls q?Rq Rbt <i<qt-< +R 1q 6a61

?enpr

ftqq|q q(@Ffs Fl{ FrRs c{6R-rt AU<ElRt fiqqq

o-qr< cuBr DrqKt ?qps qr;rF frEs c<t?R'$ @ts c<tE-Fts

qr+t 6qdRfl< {R.<s t$< q'{{ft qrl q{ ftqllq FrBRRI

qpQ$< Sq"ilfrs E-{t cflt<tl q{ | <i^T{-{ oR mq ?aicq cl .a-tr

sK.F Rtt Rc.q{ lFEtqr-s r$ | sFr6t Ft qrqff c<ERst qBl

@rs <i-+qt< sRrq fift< c{E dklR qq-st fre< q-s.cE

<KqK o-{|v"$ frq€ lQl|-{ G4Rs ,efrq c{c?R$q .qfficq-fi

wm qfffi+ 6$fuf<l c<Q etcn +qs ..qc+{<t Rbr<eT{t

c<td dfucil{ Gtls ftq c<rrwlfr q{ |

8q
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6dft'$qr6 c{fiftflr'f{f Au{fr frn aqlr W
TSl JTIIFFf(g CREI{ 6{'EEIT Gffi@ I?{lF
qfuFtffiRr F,fq ffi1'frfirkRb'ft,o fu
cqffiffit Rqcq ?riRFsd R'R-trl1rlq @fufiilb+
4Rrt$ fu qqb R cqtE6ts <tq fifi 6{r& S wr,swu
qb qftdr"k eEsrq qlftuw+, Mr ffiso c<ffi-ffi
lqsg sR <;aqp +frrE fr rrq{f ETrrFfF q" € Effi
q{l

ooD
I
(
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q{'{ fu'F ofrfuRt frtFp Rt{drlq w{Ur fuqq furq
fiqq< qn

ffi <-g< Gq+< +rn
ffi1"t
agftq arx
Rwn q+ q-eTsl :l ?te

fr.sn q+ csjst t{ :re

<i-ttfG
gmelE

fi-<ql<-h< frwn qr+ <rEsR
cffiq< <flq {ftsl
<r6e w< aFr< s<nff
<rftcRn qrfu{ etur< ffisct
ttq<Trc $qF oqr

"Fff wcr{ atffi ftq
r-fi'cstqfi 4c< fiR qt+ fti"rqa

&qrmrf {RG&
Yrl$q ft.qt qEl
v1ftr.t w+ q<ft+.t lu
S'$ft< otfi{b
cdGr frfi-{ hfiEr
eq{ ttffss{?sfu{<
ffiwr+< qqq qRw

{fis ftFt t'qfr
CqGB< qt+ c<Gq'

@fr+e{ s, q
qqfirl rT-fl{ {awtFr+ "tRur

\{G< flG.-s sR?fl{ R'@Tl
q.{ 

'r-{ra R-qTftq frtra srRft
flFb< c{
Efi-s-t

-1-q

c<?5Fr1

Er+'< ilw c<ltB' qr+ q?'n
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v' :Ft e1"1}s ("fE1 <fl) \oo.oo Fs1

(cfEI <st) uo.oo iol
s' TfFrA efft$ ("f6'1 <q11) 1c'o.oo Fq1

(6t ffi'l) 5io.oo $5i
v"w+"tdi d(? 'ro.oo FsI
s" gAq TT|< ac ;o.oo fq1
s" gf€ uE ofist qo.oo fE1
gt' 6-<rr< cgt :c.oo Fql
otro ug rtq Eo,oo Esl
ul' {rFt ug cq-{.Fi ;o oo bq
v'Q-+a Eq re$Fil io,oo F€l
aftq uF-q vo.oo !E1
qAreE EqAfi ic.oo t6
g:;ratl-g a1q ffa
v'frftl gt< lS
v.{fq {{l
\9- "ii6-q6l6-{ -1f )oo.oo b€l
v'qsrt Tat< qt|<ff \o.oo }ql
s" {rwnK elQ-<€l \o oo b{l
st<o W -tf \o.oo F<Fl

g' 'f<nfdq {€ 8o.oo }51
e-{{rs \9- aftq gn lfta cd.oo }€r
u'qqd {E<-{€t :c..oo iqr,
ft-gt c''Lfr
g' TlTF<Et CSTI 1c.oo -+l
s'qfi|a Td|< cq{t so oo t+t
v'qRs TTr< cqot )c oo i+i
s' ETd fll€ EFI ("f€ <fi) )\o.oo F<Fl

(c+u anTl 1o.oo Fot

c-rBE eMRct >(.oo t<sl

EIfu qEIE 1a,oo ffi
v"g"iG cu-o 1c.oo Fal
v" aqf FI{i .RATI ; q oo ict
s-q{ft gt< v'm$
s"?n.t u-g Cqmfr io.oo isl
u"ffiq T{< -tr io.oo fti
s"qRq 1w,R cv-<:l qc oo t-+l


