b ST
W‘I@a -1, AT

MICRO-ORGANISM / MICROBE

PR S {33 T W92 SArTIRE Tl SET (7l W AT SIHEE YR (Microbes) I & |
SRR (7 T & STHCH ST 41 2, G110 SEeq I MR (Microbiology)
N T I, VR, WROEEHG o I WS | SERE SIRAPPs
w@awmnwﬁmﬁmﬁmmﬁmmﬁamﬁmmmem
S TRRDT (SR | @ WG (O So-S9AHE ORA qR WHIAFIE JIFERA @ AR

G CF e SHee AR | 4
@ ST TS {0y Prediar ar & e — 15 AfReEt
& SIRAICT CAMITT, 957 8 e | M1 > SIZAT : (BT @ 15
& YRBRGFT SIZICR Foa S 5F | M 3 I 7R 5107 : TMV 6 IR (T,-¥1)
& SRIFERS QTR TR, e e ofeae | o SIRACH $Fg
T M8 G ¢ | SRIATENS Q@M : @HRGT 6 ey T
& IR SRR fefere Ik ey afits | A0 v SIRAFTENS G : (Ao ™G 31 @
7% a8y | VIR NP, I8y, @FRAE ¢ 157
& JRERAR 467 ¢ T (Fapi) | A & YN T
% JRURAE oFg RUaET ) | @ S0 PIIFAR oFG
& FRURAES @R T @ AferTe S | A5 5 BTGNS G191 : 4T FI26 @
W:WW@WWI AT > INIFE TS @Y : I
& Plasmodium vivax (TTERRIE W) @7 G [ o5 s TR : TR T (F : BF wR)
v foapr 391 ) A8 | TR R : AR S
% NAIACR TICTRAR ARG Tewrwe @ 2ff S | Py T (R ST

8.5 : ©IZAM (Virus)

S A, g, oF, g, wes, oben, TR, AC F, SR @AGRGA,
@IET-3 TSI IR AT SR BT ARF; FLAT NG AGS 22 | QT TR SIRAPTEAS @l adre
SIRAF WA @ @I T ACE | W W S Gieeed (oFF, (oul, 1R, =, ¥, W/,
OIS ATRATETAS SIRIAPTITS AP 2 |

BiaR By SIRAF T @R 78 1 ©izan @b D = T o e R eiRant W
ORI (1 ARG NRAFRET TR (A T, YR TG e (T T A Ok
SIRAFTS I T WS-WRAHFF (ultra-microscopic); WWW@W SS-FYIrFaF 38 |
(DNA SRRT RNA) @ %5 et g offye | et eigam o ek wifte o et fiet s
@MMW—W«IW@WWWWWWW@MQ&WW

T8 Qiararas qi30a i sRew 4 T:10— ks 2
©i%ap T e Wi (@am o) e @b (see) e w%wﬁ\-m \1

NMSHPE AR W I HICARS WW@WI@@T‘T’J&W@WWWW(W
T8 o) faare )

SRAPTE R (I TIER) F TCT T RO SRS 41 2 (e I, S & Sz @
firr 5o, g OIRAT ST | OIRT! <A1 SRR WO I FACO AT FRORA IR

GE-5T (TFIF)-d


Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User


S8Y TIG-2eY AF

araaR R e omd e e 0@ Aorer sl w3t @R W, SYEieT et | SiRant
SRR | IR SEACT AR, MAGTAET GR (T FARX @ NRGHRGA, AR Torf
TS | ©IRAPT vy [WEfFe wfe s @ifbs M e | @) WRFER T SIRaPE STy 391 =)

ke : b, Mo ga Tonfn eRarrie @M fRdicte - wor R o g okam e
(I QANE TS e 91 | [l Edward Jenner (MOSHS @HR) YA AT R SRAPNDLS T
QIR T Tra I | e Wikes Bfew SR Tt RIS (et SiRaet w6 TMV. T1E
f4@1al Adolf Mayer Sbbrb FIET SINIS “IITRA 2O (R% (=< wHffE @rie_ GRIE ezs @

TR BT I | AT Sbrd H FAFR K@ Dmiitri Ivanovsky (Tfifa SRS %) et staw
@, @I SIS TSR T JIFEACAGE BB e D a1 o6 g O =Mt @t saws
7Y | o fof I @, SINF Med (ERF @PERY JRAGRA (AT T GR @ @F-FEe ozam
e e Ftaw R (@I SIZAPT IS IS AT | The SNIR SRACH WRkeEe Ko
ﬁ% F | SRS I drdb A WFS TS @A Martinus Beijerinck (TR fenfas)
TR (1R @R SIRAPTE GRS (NS13F S50 A TMV 0T S 90 | Walter Reed
(STFBIE F8) d5od N FEAUT NI AS G (vellow fever) FRFX ©I2AFT NRER I | Sv0¢
A SCHIFH R Wendel Meredith Stanley TMV (& % (R (@70 F0a, @ 109 F5H 3580
T (AT %I SIS I | Stanley (VL K > 5F SINF ATST (WF Tq GF 51N A ©13amy
O AR ITI | S50q AT TSI Y& <&@ F. C. Bawden (JTH) @2 N. W. Pirie (Fif7)
W @, TMV 5 wniftte «qaz @ifb fiea ofd | sed S R. S. Shafferman (CTEFRUN) <R M.
E. Morris (T7) TSGR TRTARIFCE ) RTFIESIZART AR SR I |
IR TG A G 3 AT TEF Wier ofe T ST T | I SIRAGK (R TG ¢ GF oy ey
AR | SIRAIPR (MR &% 8 EIa 7o g (BT AP IR0 FIR (AT KA A. M. Lwoff 93
A SIRAE FS TR ICNEH, SI&IFT ©IZAFR | (fF QW W T, WK &G IR 86 T |
G 6 T W YIS T @A G Y1 9558 AT Gallow () ARTRT A @287
AT IR HIV S ST | ddb-d ST Hervey J. Alter (TS (6. SO W A9 oy
@AGIRGA-F1 ©IZaMT W@ FEF 1 F. C. Bawden GR N. W. Pirie SIRAGH IFRAT 43S I
FCEV | 2055 FER 18 T 7= SR SIZAPT NRHIF 27 | @ %88 &IW ¢ooo (AT SIZAGE I F41
MR | A boft 39S w2z coinaa ey 23 cotrra g 7eacR AT vt fRFIR SRAPFER |
SR : Ofew, 1, TP, SRCARGFGA, T@e, SRR dufe Qe 78
RICT SR T SR TG A A | I N g qron, W, oA TR @ o 6w
T SIZAPT TG I | FER I T, T @ &G AR TSR SIRACH ST | AT WG (7l
cwsmwmﬁw>ﬁﬁmﬂ3mm|®mmﬁm@wﬁwmm

(Virology) | @ IR SIRAH WP, 16, IR, @1og Tonfa fea se=vsn w1 =21 W. M.
Stanley-(3 SRR &3 391 T 9IF |

SIS (Size) : SIRIPT HMS-HYAHIF G2 IERAGT TYRNFRE QST GRS (AT T T | SIRACH
% P 8—300 nm (VTANNGR) | SIRAPT YRS 33 nm (®TH- (ARS8 BIZAPT) 2GS Woo nm (@TH-
TP (MRIRF SIRAFT) 8 T A | R %7 T 1S WY @M HBIINA SIZAFT FBW FH
(r—3% nm) | SIFFA @ SR BRI (bo—900 nm) | (IFIEF HZF SIRAFT, (M-I
SIZAMT WIS RIS T |

WIFfS (Shape) : SIRANT ¢S ffeiRe wfen =@ At | wedR, IR, el wIwE,
e (SERgE) , orFteR, fowmm, 5w @, WEPS epfs wiFfoffiE |

s R (m) = Yooo fUFfRBIF (mm) > MEHREE (um) = S TR ()
> fERBE (mm) = Sooo WETHIRGE (um) I TR S EARBR (nm) = > FEREH (mp)
S MGG (um) = dooo TIARGH (nm) I RFMIEF (1np)



Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User


289

A,

QL

fo 8.y : RSy wgpfon wizart |

SIRAGE &3 (Nature of virus) : SIRACR &1 i e Reaiar g fifves | Rt
Lwoff 55¢3 BB Taa7 - SRR GiAe ¥, TEIBS 7; SIZAPT ©IRAPR | errweng 1 -

IR O @ TTIE NS T @A GFT T/ | Svby FBITH R@A Stanley 8 Valens ITH-
IR GUTTR TUIET N | B (T JECS ©IZAP (A HER (IS WG FAR A AW 7 S
TS AT I T | 5598 R R Salle ITTH—SIRAPT IS WY '8 FHI (TR TGS i

PRI
SR CIMIBT (Characteristics of virus) : SIZICR (AFBFTIRIS oI O F41 T; IV
() SG-API CAfH(Ey qR () G Lafeiey |

() SIRAT S-S (P18 MAT : L0}
Y| SIRAM I 8 WS WIS | GMA SNIGEN, @R, @Ebe, AR,
MGG PR @R |
3 | TR e I RATP GTERY (72 R AT @Ze A A1, T <ffS ferme (1R
© | CIRAPT SRCFICI T TGl TR0 ST 7 |
8 | WAFERACAIGT BT SR oMy 77 |
@ SIRAPTF (IS S I, GIBRFSe S I, AT F2 I, 2nfaa A e stpea= tofd
A I, SN I IR |
b | QIRCHICE 30 O IR PR oo HE |
9| SIZACH e e (R qR #ARCICI SR ST (77 T |
b | ©1%aR IR @it ¢ Wefgs snfrea g @, -
> | SITAPT SIBTG, F19 6 a9 ARSTANY THY e WBIARBE R R e efSfer B
. A AT :
(%) SIRATE QA7 By
31 (RS (RICER SO ©IRAPT RYR& (multiplication) FACS A1 | .
Q1 TN B OIRACT WP SIZACH BT ITW AE, TR G ©iRAFT O S oA R
FACO AN
© | SRR (72 (TABE 98 DNA W4T RNA Gk (2iifb faew «ifds | '
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S8br GHRfe-2eT g

81 SIRAFT FAWESIT IGOIFTF A |
¢ 1 ©IZAPT ARIM (mutation) TBITS YR &FAY (variation) 2OfF FACS FHW |
b | TR SSTE FaoT AR |
91 g e AREeT (genetic recombination) ¥5T® (A AR | TS FANT SIRAHA AT
fEfer TBCS il ATHR, T G TR AN ZH A | G TG T AT Y TR |
E-PIRART SIRACH TO-AEEPRRE 24T (7, S SER Refre sRaee R--
CAPBPTRIS & (77 | G SIRAPTF G4 @ TOTH CTOIH 30 | :
WWW(Structure of virus) : SIZIACH o4 (B (STe ¢ TPRE o7 REI oMt 341
QTS A |
WWW.W@@WMﬁ
3| G T : (FCH SYS AT I8 T OFF WIFT (DNA 8 RNA TRIS I STZH
FR ) | TR w@ AR @G o Wit a1 e it SeeTE RORPSRE wo 3
QTS 2 |
R IR : R e N R1fge Frife sur e@ifb s | weiftes @it s ReeR
mw-mﬁﬁmmnmmmﬁnmwmmcmwm
W T | FPT FOOET ARLSRNG i S | IRESRBE @ T IR (capsomere) |
TR YT 6 @ Ron ovm oAt ey 7w 2w e | wreifes 3wy W T a1
FUFS S AT | FHPGCNE ™I_S I |
O | GFCSTA : CHICAT (AT SIRAGT I-APTT IR FoATS RF ST 10-15 pm oF ofF
G ST AF [ G Rieq o | .
ORI APRAE 57 : IFETOIT ST 2f47® 1R 2P I8 firw sy 7ar : fNefee syibe
(81 38) G FIABTE (c2fow) |
> | e wifte (87 ) : oRaer ry /s fefe @it | S siRae ek st
DNA SRl RNA &9 (IAT G GHAS 2 | FAAT GFR A DNA 8 RNA OGN IR a1 | S
GOMR G2 A DNA 6 RNA SREH | A4S
SR Bfew SIRAMGT RNA R SR &1 SIZA01 DNA
AF | O S FECHCE AT T | OGw ©IRAPT 263 @S
TP (ENIZS SIRATT DNA U | '
| FEFE (5T ¢ @S w1y facr weife s
Frife MaRee W& e fara @R | sriftes gar e
2T WO Sifters T 941, ©03 3T (NTRITATZ A e
FRES! FA | CRARTIT P @i wicy e s 3518
S | FAPTE (SO W (DNA I RNA) SF T GR
ofts smfSem Reias s w0 | e o 3ifve Soie 3@ | o 8.2 - SR
WKWWWWW(WWWWWW HIV , FEAT S133
) FIPER 10T Ca Ml G SR AT | AfS ISR MRS RS, Freete,
R 1 GRS s i sifde | fite 11 Preiivetit R e cieinE w1 @ ) PreneiT
RIS SIRAPTE PrATSIZaRT 1 &7 | (S RET SIZIPTS T ©12a 1 & |
8 | TEIRY : BRI (X TAT GTETIR AT AT | T NIRRT ©IRAT TRETEET TGN
A, ITFG SRACT NEAMRTTT ez AE GaR HIV BRI o GRfeeeits ey AT |
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S iﬁlﬂ 98d

AR EfRRTICE R : S=Ram o () W, (i) WS, (iif) AR, (iv) R o
(DNA T RNA), (v) I3 ©IvR Ram @IS 303, (vi) Ot SRifiam eig (e Sy ey
T gvid iR fofe

SIRACT SPRTS : 210 (BT e wizarns fafRie oy Soia omt w1 2@ 4 |

FEIAKS | s Pl « s gt SiRaTCe FeiRre fifoq ST 1 4 T Tl
i) WEFE (Rod-shaped) : 9TME WP SCAFO! AOST WSl | Twzad— GHRIIT EI2S
TIRAP (TMV), ST (ISR o1%amT, T oizamt ) A\ | V)
i)  CIIPIR (Spherical) : AT WIPIT SCAIG! (AP | SRR (A8 ©I=ZAM, TIV, HIV,
ctr— B ALS —nsau?r \ ST AT
iif) RGP/ CEEFA (Cubical/Polygonal) : 3F OIRFPT (TS PO T |
-2, wbfm e D\Cy MAT 1920, 121y
4v) TP SFR (Tadpole shaped) : 1 T 8 G-« ¥ W [{©G | Tarae— Ty, T,, T,
SIRAM | T’CZ%Z_K’?
Ly~ BRI/ MRIT (Cylindrical/Thread shaped) : 9vwd WIFE w1 Bifeeeg wool )|
@<= Ebola virus @ 6034 5% ©IZam |
vy W(Ovalshaped)zmwmlw—mWI
Wﬂﬁilﬁwmmmzwmmmﬂa@m?m;w:@wm
IR @R (i) RNA SIZA0T | MAT . 19-20
" DNA ©I&F : (@ SIRAIT 85 WfTe RETT DNA AIte ©Itnate® DNA SIRaPT 991 27|
SRR — T, ©IRAM, SpeRifar, enfaesr, TIvV (Tipula Iridiscent Virus), «fetaizifsf
frtom o5 ©I2A97 | Parvoviridae CIIGaR (¢X174 8 M); ITFR) SIRAGE DNA
- 5;? . =D MAT: 1819
_Gify RNA SI%39 : @ O340 (ofes RROTT RNA UMEF OTWATE RNA ©IZ3 77 2 |
TarRge- TMV, HIV, (®F, offfle, W=, @i, Fres @ o ez |
Reoviridae (T (18 SRR, It T G SIRAPT) SIZAGH RNA @ |
© | IRPY WA SR SIRAT G &F; I : (i) IRy WD AT @H— TMV, T, IRl
(if) Ao AT SIRADY; @A TTFCA@ SR, ABH, HIV ©IZART | DA,\_\ ?/0*24
8 | CITRITAR ALK 124 FnfeiRie eiapitas 20w A= ‘
iy~ BfeT ©IRapT : Tewcz @rt A wikanie W ©i%ART 90T | @WT— TMV, Bean

Yellow Virus (BYV) |
_Giy— et O : AfTreR QSR SIRante A ©RAPT 6T | @R HIV, SHf,
oA IR SR |

(i) TRIERGFR I FIT ORI : BIZAFT T JLIRAR 6917 *FEN T IR FLIRRE Q&
PRI O ST FIAGRNGTER T | @HA— T, , Ty, T, TIFERGFA |
(iv) TR : ARCNGIORR (IS TG [EFT) QDA SIZAPTE AP 907 |
@S- LPP;, LPP, (Lyngbya, Plectonema '8 Phormidium SINF FATHRTISCHEAE QR
et AR F 4 2@ 1)
@ | (I (TR PO SR @ R T OF 6917 6% e o1t w1 20 | - STt Szt
@ RGrezart | HIV «@fb fRGrerart | @ itd ©I%aF RNA (0F DNA 0o 21 | .
b | W G : (PR SIRADT QAT W F0F AT S0 NIFFA  (Mycophage) T | S8b
B Holmes JNIHA Wk SIRAFTE Phaginae, Sf&% S@wodd ©IzarS Phytophaginae @R
1A SWIEFTIFIA RIS Zoophaginiae ANFAT ST |
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Seo GRE-2UT 2%fa

RNA SIZ37 6 DNA 339 9% 0y 14637
nérea Rew RNA Si&a DNA Si&I
S | S G AGRIS TSP I AP | G RN (NS, Frelft SR 8
AT WS |
3 | FEFe wife | awa FofFs Wiffe @R RNA. a7 WefFs Snie (@19 DNA.

0 | W ST SRPRY Tfew SIRAPT @ ARMCAFINGET RNA | HRIRA A ©RA™ 8 JRHS-
SIZART | FHR (NSIZP OIRABT DNA SIZIFT | | FTRETA DNA SIZ |

8 | SIRPRY SIRAGE RNA GFaF; HITRa M | SEPRA SIRAGH DNA 0% ¢ X7
@Pt ¢ RGSIZAGR RNA o | 8 M, ; FFTFR SIZACH DNA IF5E |
e fForR, (o a@ @SR c w3
DNA 9379 |
€ | G 3B A Tfencntz @ 32 e | FYRTS ANATR Q@I 3B A |
b | G YRS GATSH A AT | FTIATST AT RS o AT |
PR TMV, PR @oRE, SR GToRe, | 1 gua . ey, e, TIV

;’T’;'_fmwm @g‘%ﬂ"'g%ﬁﬁg " | (Tipula Iridescent Virus), @ferrai
HTEERM, COVID-19 Zoife ©iRgm | | el Toif SIZA DNA ©1apT |
* e Wifitess (RNA W31 DNA) 1% G331 A% AT | SFUeT FSITe 2iaey +/ |

SI&ITHE ARG (Parasitism of virus) : A RENT (5 AP vHaws “A7Q1Ter 307 | ©IRAN
JTSIYTE AT (obligate parasite) | a6 @b W?WIWWW?{WW@WW
LI FAR T IO TGN O (IR G917 ST | Ty @A SRR (VTP =7 AN,
Tfew, IR, C1areT 2onfi) G (1T RIGT (FIAT SIRAFR I THY 40 FACS A AT, R
FACS AT AT | R WA MG SRAGRK R 01 R@Neww Avws e «148 363 = )

IR *RGIS! FRTS e SR FR WS Faa SIRART @IAT FW 2 SR G =1 @
4 SIRAP WMCPAS AT 0, W TR SIRAPT AFSLIAL WG I O o 4Ffoa | 4Feoirs
@I SRAGR @b WRbE e = o WiwwaR ARAABS! (specificity) | (NF @I @A

- ST ey RTPST MEG (receptor site) YRITT SEE @ SIRAM @ (TS (IS WHFAT FAS
AR | @ TR 1T PR SIZAFT (cold virus) YPTETER FEFH (TNEH (I W FA0S A, forzea
I IR G (AP ST FACS A, cAlfeNe SIZART B YPHife1 @ SE TR, A -
I SET IS A | T 4 ©IZAPT YPAIFIS WG IS AR 7 | A PRI @Y @3
o (FICAT {OFea MG @R, S16T APIT SIZAM GF (FICE WFTI IS ARE 91, I GF @I 9
IR G (FICAT 157 7120 @R |

T OIZIF (P FIROGAA (FIAPL NG IF | TR ORACHE WG T,-JRGRSFR E. coli
FRFORANPE NG FCE | TMV SIRAF (@ OINF AP NFT 3T | quforng F+we orzam
FHE IR (AT (FIACPL AT T A |

©I&IPT (Emerging virus) : SIRATH *RGIfrer Sore FfE 58 g g ©=2am e S
TOIE (T LGS (AT FERT T (AF LETS BfST 4TS AT | F (Flu) I PG SIRATH
gfcmfﬁmﬁm%ﬁ@mﬂﬁmmﬁmml S5db—dads AT TS * et

T @ FTO TR T | @A G HIV-F 8FS (AT I, T A W Lo 4ee | W

COlTT (T IR TG CIT AEOTS @M B P} SIRIPTS 391 W MR SIZAT (emerging virus);
W= HIV, SARS, Nile virus, Ebola |

R _(Virion) : e Wi ¢ @z fira RgT FMFT T e @ qalt Tk
FrorTg T SI%am FAs R 1 | ke wrefed SiRante 1 @ Mtireemtie | afsl

fefemrs % 2000 TS J30olb FFrAGTIIRRIT ATF | 'Dﬁ"“r . \ ? ._\g
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LG iE] 3

FRSIRAT FGl (Subviral agénts)

T (Viroids) : fSaRE 20T FRGFWF RNA | Theodore Diener (US aRIFTI fewiBTes) «ae
W. S. Rayner a4 RBIcer faraest wifei St | Ao 2o & 5@F J8FF RNA &Y T F6F
o ABPebIRT A fdT qar FHoT SIZAT (UPe IR FH | (G BfernR foawmesT sineat T/ |
31 BfEH (AT Tfern qR TP e (AT T TS FARRS Z0H ACF | oW (ACF GHSIRN TR
I G R 707 | K@i @3 i Faes @ABRGA- @7 srd Rawae | e wifice
SITCR FITCR @M Tl 377 |

R (Prions [Pr = Proteinaceous; i = infectious; on = particle]) : SREFIN® b FRET
ferert | @t s Snfref@ cafbd SIa; TR (PR FRSW@T Kuru @R Creutzfeldt GI; (98T @
RPFR Scrapie (P 1Pt T 20w Aitee | 99T WCFTIfES “Tre F1E” @t 337 I Rwept-«a oo
“NGR A | S5 AT A Stanley B. Prusiner TS Fq SFfod oT1-97 SRIGa FU I IR (SO
I (Scrapie) G &L *HCTF (study) I | GG S S5 RBTH T s ofive s 27 |

SYICBAIRG (Satellite) : TGRS T (33T WEFE TG <ifde gt T cAre @Ieea W &y G
CIRACR RIS afSi B IS TEA | T @A @B AR R AEALG WG 2, O
SHICBAIRG SIRART I |

TR, foarae ¢ RrFF-aa W “dey
fofwm e : o

5. RNA S=3f DNA AT | 5. RNA AT [REDNA AF 11 | 5. (e wpifse s 1)

R, qrs @foT A= | R. TS (BT AT T | R. TS BY AT AT |

©. Bf%n @ e @M B 90 | | . O Tt Gl 8 0 | . B AT @ B A |
SIRAIHR 157 '

3 | (IRICFT CME18F ©I&APT A TMV (Tobacco Mosaic Virus) : AR

oS Rerpfoq ©IZaRT |- @fb7 TG Qg @ 34 v | TMV &7 G e

b0 nm—900 nm YR Y 3¢ nm—db* nm | (FTH RNA TR BIEAATH

@ty s i TMV e @SS wieate Ffe Tt et TMY
e ' T war e O e FMIGIRRE )
FIACHRRIR FOLTT SR (PR A 204 Ao AT | TMV-(8 e
AW dwo—300fB FHGIRREE <tw | afel FiEIiEE sevl :/ i‘"‘"\\
SIRTAT SPTE @it | FEPTeT SemE G @E RNA R (core) 5‘)’“ e
SR | RNA 6 veoofs MEfemaibiRe wrr «ide | o Rowe w3 fg““
o AR 5¢ SR @I | TMV 97 Wi oo ©q PR oty

@R RNA @ 9 o .8 ffme ©d ) are=f @ity
AR W G& Y9000 TIFH | :

W@?W(Phage)mﬁﬁfwmwm‘toeat’mw o 8.0 : TMV SRATCR 9 |

) &FS od T T @ S OIRAPT TR SR SRAYS @Y FBIA FIRBGRRIE R/ I (7 | -
G (STADE T8 FIIGIHRN (TR AT A (R ST FIIBRA (I @T 200 T | (98 SR
JIFORATS WEFT I TR JREORAE ] I o7 SIS BRI 07| d5dq BT
el %7 &A™ @ (& Herelle Felix) @ SIRAPRE JRRBRCTR 91 TRRORRT ST T T/ Ty
SSZ® FIW | RGN Twort IFTGRSTIT OIZAFT = T, SIRADT W S |

“Ill...
C O

2
l---““
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3R FRISEH-T oq

2 T, TRIEHEFE (T, Bacteriophage) : «f6 b 74w «fifoe wiRapt) a Ao SRS
SLAFIFS SO ] (TR | T, SRACGH (RS
TG Y SRT O FRT BCT; A+ T G (T |

mer : e Fre e IegEed fwrE
G @5 oY e o | @3 THEF A 5900 nm
e & ve nm | A TFFET @ FS SR (TSR
fr wgfen fas@e @ DNA =Y 61T Sagw
qF | Yo 000 (&G NEFEGIRE g @ DNA
3% | DNA 97 07 ¢o pm | AR SR
2000f6 | TS A Seofb & AT | T IR
Y2 FAT 0T WA ]| T, FIEE DNA s @k
T SR & ¢0 % |

T : TR (AR T SR¥OF 71N ey | v
W 4 5¢-d%0 nm GR FF AR S¢—¢ nm |
e AT I3 bIfod Trol  Ifb T Wt
qR e o s b Fol JeoR WooT | @R
;?:Z_CT DNmA ﬂj%ﬁt;ﬁ;fﬁbmﬁ; 51 8.8 : T, VIFHREF G 9157 : (F) fr 78, (%) FvewRA |
R | ¢, IR, PG, IRF R eE o R caliibey fcw o ars FEfEE, cmife,
FRCGTLAE, (P LB @ &7 AT THF 2970 R )

© | COVID-19 BFIR FAT ©IRJFT : Coronaviridae (N fe@dl Fi1e w<@es @S (enveloped)
@ YF6T TSI (crownlike) (FBF corona & TFL)

R SIRAFT TS IR SI&IF (Corona Virus, ;
FCFCA CoV) AT @6 27-32 Kb (Reeaz>)
i, TeS, IR, @S 8 TET RNA
OIXAFT | 7S 38 INA (WG 86 A ©IRA ARFS
TR, TR T off oA egrAbe (IgE/aAT)
oM ReIR «Afffs e st | et == - (3)
SARS-CoV (k009 A Bitw Iqe e k& fis
Severe Acute Respiratory Syndrome Corona Virus),
(X) MERS-CoV (03 AT Giift ST IS (AF ;

TG7 W RSEWS Middle East Respiratory Puee e s
Syndrome Corona Virus) @ (%) SARS-CoV-2 (4IFdl ¥4I R- @ SIAFHT TeaAfg IO (AF
TG AN/AVAR (AF) | TS FEAN BZA FUS TG IR SRAGLS QR T ST A
SIRER 31 1% 31 24 | T2 Rt e @ ie COVID-19 FBFIR SARS-CoV-2 SIRAG AP
STt 2019 Novel Corona Virus' FRTFC 2019-NCoV FITH ARG5S feet | @ ©iRant ¥ B @rift sy
AT SIZAM B AR ST AP @R NS T | TS FAA! SIRAGH A M WRY RS
R T 25T e s | IamieEd @Y @B A (BS (T (TR T I G (FICET DNA-
@ et e B SRR 90 | A0S SR SIZART G0 7B (0 W COVID-19 [Corona (¥ CO,
Virus (G VI ¥R Disease (TP D, 2019 = TR I WATA &3] | f 719y TG (WHO = World Health
Organization) COVID-19-(% Pandemic & 1A% w1 fXE13 53 W6 2030 ST (AR FCAR |

;
——— corer (caftt ha) ——— %

Q)
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LRUIE se®

/
T @rsf® (Endemic) : @WWW@W?TWW NG T | (TA— NYFAETR
MERS-CoV | -
GPITeRF (Epidemic) : @ gLive Y C?P‘f T g | @ - AN WFSF Ebola
Virus Disease = EVD |
*JICef® (Pandemic) : (¥ GEAIGE T RTaa ST o7 1 1wt TG fRPS | @F- COVID-19 |

SIRACT TRYJ& A A& (Replication of virus) : R Sl oRAeW SRR W W qR
2B Tow ORI (TS TR P2 TN W | G AR SIRaPT S Y (Pre existing) RIAT
ORI (A0S AP TS = 71 | GG TIZART WFAT ©IR T SI2APT FT effGE QI 5F A
M, T W RYRF e | JRoReeR-aa RYFfE TO0d Wo AP W (F) MBS 5F A
SRFCTE bF GR (V) FRGNEWS b&F A G 711 | T-Fferee F1@ 9k Ty, Ty, Ts TONMCS
EBF S WO GR TING! F (A-Phage)-9 TIFNEF 5 T =¥ | f6 @ T w4y ez
9 Fq =0

(F) 712BF 5 (Lytic cycle) : @ &I T SIZAF (IS FIICORT (Y A I TG
O A TR TINS] SIS (A1FS (e mied 1fbe fvfe 2 e a1 v a1 Rowmdl v
= #scherichia coli (E. coli) NN® FFERAT @I T, IIFHRGFER ARLF b AHFERS G
REG® =F |

-5 : RGP I SBANSIA (Attachment / Landing) : T,-IJPGRGTIT AYRS Escherichia coli (E.
coli) TFBRACS TN A ACF | E. coli JIBRATTR (FF DR FRAMER &= Rerva kG
(receptorsite)mlmﬁmmmmwwmmmm
FE PIFGRATR ABA T,-FR GFORS RIS A I | «fF 20T SR o0 |

&I9-5 (JAH)-20
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ses G-y ofq

q-3 : ¥ DNA WY &3 (Penetration) : FIFCRGFIIA WOIFfS T&fs Ifow = [ewwg e
AT VLTI AT YA BT &g 064 I 992 FW-DNA @ E. coli FIICERATCTA (I (INIH (50
FA RO AT IRCT 7 | #7 c2Afb wizefl IRER (T I | [ oz @ el W
ORATCE T (EBR (T (INF & I | N (T (FAF o2 @5 waeifbs fmfre sz @ g oka-
5f#e W (DNA 31 RNA) T% = | PR (500 1363 bar U6 el 570 =0 1]

-9 : AP (Replication) : T DNA (HT¥F (FITT NOTHF AT FAT 97 ©FF e RAITNBR
I QAT (1SS (FICST RNA AFTIEENS SIFE 30A | (IS (FIEF RNA 2AFPMIEe 988 $6 719

mRNA TS 30 | T mRNA 23 &b toft 7 «iae qfs Reom @S £ coli DNA-F W6 fie 37
B I (AT | IR (AT (FIT FIW DNA-GF (FIT ST TS 1 | F1W DNA [FSPGBIRE (E. coli
@I RefET® DNA (WF T& €)@ ARE@CT, (RNA, SR Sife Terifia 36y ez I
WWWWWDNAWm@rﬂmmm(coatprotein)wm| 1
@IS e, T &, ~opie ©F, ™IZS opif ok ROTI 3 ey tofi = |

qr71-8 : %Y et S RGN (Assemble) : CAIEF (FICET TR €SB ¥ DNA @F @36 @15
BT MR SRTT QTR ITF | ST TR TRE TR AL (T, (& 419 2@ ™F ©8, ™13S
Torv RS W A ARG R e 3 |

q4-¢ : TP SR L& (Release) : (1T (FICT TOTHA &FT TRAF FIFERGTI 0O G 17
TR GG HAHE GTERT TR e I IR (oIeF @A DR RAS 7w W @R T @
FERCTTTR TEoId QR 9107 | 15 26w el I/ @ F97 E. coli TROGRATE Sl
FACS AFA | (ATF (P IRPIERT I AR R SIAGR MUY TS M R (TP (@Y (OF
WAPST SR T 2 | SIRAGH @ G0 RYRG AT MBS 5F 307 | @H-E. coli Nl
T,- T | TR AFFA FRCF ARDBI FIY A1 BFEFS FW (virulent phage) T | (I NS 2eaws
M- (Lysis) A1 o a0 | \2fSF soara g @ wo RS A vooft Fg7 w1 % T A= |
faefe wo =18 Fgw ciree @I k@ R I ‘ ’

CNEE IR SIE T A U (T I =18 =Jfrx ety wizaet o = &5 iR STl IPs
b

(%) TGS 5@ (Lysogenic cycle) : @ ST T SIRAPT TIRGRAT (FICE STITR #17 ©IRIAWT
DNA-5 I16RRIeT DNA SR 0% J@ T G JIERAF DNA-T 3K G 0 @AR0 307 58

o SRAPRC RO FE fmEe 1 siare
0T I W 71 SIS ARGATHNS BaF 0T | YISl T ' coirT iRt
(A-®¥R), P, T, M;; TN 97N SIRAM Escherichia A-T1T AP _\ SH.DNA

coli (E. coli) TFOR @Y AZCNEHF bk F7oAF & SEW DNA
| @ W S0 F STAT (EF GICE T (B W e
Q4

IR TRYRfa F0 AT | FTIENEF SIFA Gt (
[CrEuE

51 CIIEE IR FIW DNA-GF RS ¢ B o
TRF NEFT WOR AU TW ORAM  (ANE @WW @

mwﬁmmommcmmam A/og\m.‘I
AT G W NIEEgig (PICHT RCR (U7
:;TWW Iy = ﬁ-ﬁsm

| JRIGRAT DNA @4 FX ©ZAPT DNA & .
R : Q =TT AR @3N AFERAR DNA-F o 8.9 : ARCAAE o
G G (P (T | @ FOT G T/ DNA-B i 1ge =1 @ s seyfore Smer genss
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S'Iéi q one

v i e | SEREE DNA - % KIS F14 ©I8aF DNA-BTE @I (prophage) I 1 «ff
YR FYRYR ATF | T DNAFR Escherichia coli (E. coli) IR Ta-TToTee A R &
[ & 20T AT | OIZAF € FFGRAR AN G G T fowar T 70 | TS
mw%mwwﬁﬁmnm-«m%mnmwﬁam@wﬁmmumaﬁﬁ?ww
IFERAT ©I3ART DNA-F 36 3 MIT S ATF | S ATAEH Z0T (AT DNA (WP FW DNA
o 20 “IRS B AT RYR& TS #II |

AREICSTF ©IZAT (@9 Bacterophages-q HWEw ACE T, AN ¢ AT WF FIAS AN |
Herpes simplexwmtﬂﬁﬁﬁ?ml

BT b '@ ARCICEINP HIFa W 4T
e Rew AHF °F RGNS b
S | TS 4 5F T ORAT IR (T AR | @ B T OIRAPT JIROH! (P A
@ RYRa TR ¢ JIEORA PO FAX 1 ©RAF DNA e IR
fawrae 9o A | DNA W98 Y & [ qR GFfAS W
‘ @FRIRT
) Rwt % SrRAPRC Jeo Al (W WS A SRAPCA TR (F S
27| Rl
o | e BRe T-Fiee 1T #126% bk (1 I | A (FTTO])-PIAETE T ARG b (Tl
T
8178 I T GFAE A A WA RIS b& I I 201 Nid 9o |
SIZACR HE =W | o I%A oS JReREE B 2
q Sl&F ORAE S2a™ 74l | @ 5@ ORI DNA & R (Ra|EC
LBkl s 7 o R
v | oA o o |
pyper—— T SRS TE (e (IR gy X0b A ©I% SN 7 1
P G=ATED |

4G .(Economic Importance of Viruses) : NAIFCT & SIRART TS A AR

O (5T (AT IR | SRR SERNCE T NTER S, g, G S I e 200 A |
IZATTE NRXACF ©FG THCF TG T4 1 2 N .

mwzww,aﬁemwvﬁsm&ﬁ;‘;‘ 16 l%bm e

3| ORE RATAE T, TN, (e, Ees, Tgw, W, @F, o, @foT-ss,
SR ADTR , TS o1, A AT 2PfS TR @l I AT | :

a.ﬁmmmmmﬁmmm,mﬁmﬁ(w“ TET), (Ao
e, @IAIBFT, YRR JROAT @R @ woo BfeW T SIZADT R W ACF | TS TR TeATA
e g™ am ,

onmmmwzmw;w,m,w,m,wwmﬁammm
wde, TR #11 '8 XA FRONT TS (AT R T, TIA ¢ NG (7R TASF (hydrophobia) T
wizam fheR e =@

8 | FIY SIZADT TR IR ToIIR FIFBRAPS 37 FCF ACT |

¢ | I WS ‘GREY AT e RoTde Relfaee SRarts Wil FReA-| HIV (Human
Immunodeficiency Virus) W@ AIDS (Acquired Immune Deficiency Syndrome U Acquired Immuno
Deficiency Syndrome) G =1 AIDS T Acquired (SfS) Immune (AT A @ 2AfSTAIY FeT)
Deficiency (Z) Syndrome (SRg[) &7 SRFFS Tt | wdie Reg @I Fied @t f Sty et g 4
I TNGATE GRS (AIDS) I | HIV T il Zo1 = et efecard wel A A1) & 0
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Sy GREEH-2T g

mwwmmwumwmammmmwammmﬂmuw
0y AIDS @Pie k2 e ¢ ifs | g o Wre 0% I IRFTATH HIV @I FRAT S0t & |

© | 3P SIRAPT (Ebola virus) : I SIRAPT IS RNA W 5% | SIfFe ST Ebola
vims-«nawmmﬂmﬁcwmuEbola@mvwmmmﬁwmbolamw
wvﬁmmsﬁmmmmmeww@mmmﬁammwww
m@vmﬁrwﬁmﬁam,w,wemawm:w%ﬁam@m
WWWWWIWWWﬁﬁWWN@W@EWQﬂsm
L EAPNTS T A AT | 058 AT CTH R 03¢ FATH ST &8 A5 =i P, Sizmifres,
mewwammﬁmm'@mma«mommamwm
T AR | G [IGATR Py NG kY (WHO) Twieferd 3 =g | : :

q | & ©I%AT (Zika virus) : &1 ©12am Wafh Fifeezan | «fs Flaviviridae (&9 @6 RNA
W‘EHMQWWWCWW>a¢8mﬁmmﬁicﬁlﬁﬁﬂ¢w?&|l)bS‘-\
WWZikaForest-‘ﬂWWWW?QWWWW@IWWZikaW?f
Overgrown | I$TMTT Aedes aegypti, A. albopictus TIRT WG «q SIZAP efe Fifeerr wifew
W%mmm@mmwwmw@mmmmwm,mﬁm,
W,ﬁw,ﬁmﬁmﬂmmﬁc&mﬁ@mwmwwmaﬁmﬁcﬂwmm
mmm,mﬁaﬁwﬁq%mwmmmmﬁﬁmmmmmm
Wmmm,w,mﬁmﬁw,s'fam:w,wmﬂﬁmw,ww,m
W@ehmﬁ%mmmummmimmwmwmmwm
wwﬁ%mmmnﬁﬁwmamﬂﬁmﬁmmﬁﬁmwﬁam
TIEOF ST SR AICOCH (@ NG (5175 |

WmmmWawmmwmmaﬁmmmeﬁWWW| q
SR AR W TR WA = Arerg ©izam | RIS WIEFF ¢ «frT TR SftRriene
mmmi:&cvsmlQosea‘wmwﬂmamamamqummaanfiﬁmmm
mmwmcmlqﬁmmﬁWWﬂﬁmmmmommmmm
G @ 05 I @RI WT TPIIA FACEH | '

Vlﬁ’ﬁW(Nipah virus) : folr S1Zam Paramyxoviridae ARINGE 43 RNA SIZI T 7
AN Henipavirus. S»s® FT AR 602 QIR Qo 417 AP TS Wiy i efter oare | amga
amwwwmmmavﬁmmmm(m)mam
ST P WOTO MR JRANTS IR Ty 905 |

1 APf (SARS-Severe Acute Respiratory Syndrome) SIRAGE Ficel 5, OIRGAW, FATCT aefS
(0T I (ST [PJ AR | MERS (Middle East Respiratory Syndrome) ©IZAM78 36 RIS ©I%ART |

S0 | AC F (Bird Flu)- GIB SIRIPTET® @11 | 00t AT IRFATHT @ AT I I Wl
wmm%nmmmwa%miwmmma@mmmwm|wﬁm
INgES H;N, (Hemaglutinin types-5—Neuraminidase type-1) IR @I TS 9% F e
TR QI B 27 T oA s st w7 |

5 | GIMIRT - Swine Influenza virus (SIV) i 9% =3 R00b AR feF NGT GIRIZA. § e
W IO ST Subtype HsN; @ HN; (Hemaglutinin type-1-Neuraminidase type-1)-49
wagrarﬁm;aWMwmemwmmmwmﬁmﬁmaﬁm
(X300) TN T GR 08,000 T WG N | R T @ QR 56 RO TR AT =0 3T
ey |
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S seq

>anwmm-ﬁwmmﬁmw,mﬁmwmmwﬁﬁa(mw
I, QPP Fraeeray e e e Zepifen e cm 2o e e e T 20k |

>mmwmmmwwmnﬁw(commoncold)nﬁmmmm
CIRAPT R T A; OIR G I SO Lo 1 5T |

AT SRACR AN T bfS R T2 v W 0w @iber v @ w1 aor s
GTEIRT S FH GEIRHFA G error B A | 4T T WA RUF WG T R G @t
Wsﬁaim?ﬁf?ﬂldﬂm’ﬁ?@fﬁmmwmml

38 | BFefRA (Chikungunya) : < ¥& 4 RNA CIRAPTENS G | Q SIZA o (VGG | Aedes
aegypti GR A. albopictus TP QR SRS SANRITATT @ mmnammmﬁ'@'w MDA
mw@mamﬂﬁﬁmnQooumarawemamwmnQosqmmafaa-mmmw
mmmmmwﬁmwwmlamw,mﬁmﬁw,mm@,w
T, TETST T+ (I (R | AR G N (AITE18 T 0—8 TP 44 RATS o41ed |

3¢ | COVID-19 : & P! JCSH FCIMT SIRAMT (SARS-CoV-2) RGN TH AMF |

mw:maﬁmwm@ﬁwwwmm(mﬁmmﬁmm@m
TR AT AR | Ty HCARSTER (IR TH SIS T 56 AT 20 AT A1) WS 38 forey
mmmmumwﬁmmﬁmmﬁmmmwmwmmm
SO G AFIR, GETICPT 7 401 @ SR AMGTS AR 11 27 @IV PRATGIE, TSR I &
@I 2 QoI A it ¥ zw 2fSBIRT @RITEHBIE | WE 2033 RS ¥ gt S
mma-ommwwwnmwmw&mwmvm

TR 2 (i) SR PP AT G | G (i) I I AR PR o (i) NPT | T YT T | (iv)
Q ROl AH, TR, TR, G, A AR, G NRAARS A (iv) O 4R
e Srer wiberer 3% wwe °m7 | 5

ﬁmw:memﬁmmﬁ@mwm@mumawmmwmm
mlmﬂmmm%mmmmﬂmmwl

mmmmmumwmawmﬁmmm
A, CRIITT 1 (AT 7 <ipeaw = Bfeesr figa | ' ,

Wzmﬁmwmwmemwmnwmmw
Y] | LSRRG =0 Y e & |

(i) G @ SwRSTEm A A 7 A, (i) SR S 54, (iii) T T R A, (iv)
SARER S T, T @ 51X e [ 3w, (v) FEN e (Rew 303 SI@we e ee) e 11
PR T 4, (vi) et @ el Ivm A T, (vii) AeoNfRE Sk ST 511, (viii) IR
(ﬁmammw%wﬁm)wvnﬁfmwﬁwmmcm, (ix) O G (AT FNATH
© Ib A AP | (x) TS WA WF 2T 4 A 80% A G FATS A | (xi) TSR
- I fSTH B0 =04 | (xii) Hand sanitizer-93 8T ST | A TR W3 9419 TS 4 |

COVID-19 @I FSI3 RYMr @M 25, Ffer, 99 '@ we 57wy fivefs T (droplet) ST TYI,
w@ﬁ’rmwwo’fbmwmma@mmmﬁs@wmumm
mmwaﬂmwﬁmmmnsﬁmmammmmmwmmm
AE-TL-G P BT | ST T (ACF T | WIFE JET J37 B o, s, Faifer e
SIPRIAA (A0 | G5 SGH0T SIS ATF I SIRAPT ¢ oy o148 & ST A0S A1 |

Ww:wmmmww,mm-wmwwmﬁmuw
W(ﬁm,ma«ﬁcﬂwwﬁﬂ,memﬁmﬁr)wmmw,ww
mm%m:wammmcmmmwﬁmwwﬁﬁwmi G @
JIBTCAT M 20T #4tw |
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e GfEE-aew Aq

RRET : @S eFfEre Topnf Sgai BRFeT oneml &1 @RR- SATe , ARAFGEE O | 'ier
ST T AANGqT PITACR WeIf @3y S, SN RRTEReR (Remdesivir), RRGam {BRCEH
wt—ﬁa«wﬁﬁmm(lsavipiravir)mnqg{@ﬁmmmmﬁwmw
Mmlmmﬂmmmﬁ@mﬁﬁmamwﬁﬁmimﬁﬁﬁ
cwmmmm@ﬁammm%wwﬂ,mwwmmﬁum
mnmwmmmwwwmlmmwmewﬁw
wﬁsmmlwﬁwﬁmmmwmkmmwmmcw
FRIFH SR @ G TRITH (3/50/2039) | AR RTANGS THT A FyRifem wfeer avem
YEa- R | et RNA v | Wi fofeet et § erasmi RNA Rorses |

Fe@Fae AW :_RT-PCR %! TGN | Reverss Transcription-Polymerase Chain Reaction =

RT-PCR | @ 3% ARbs =1 w2 (1R UfE I ORI W | (CIbS 20 ST AF0S
oA, e AFCS AT, P DTSRI G GFH R H5 Fee 1 01 ware s ofbe
IS I | T G- e e e | :

WHO (World Health Organization) COVID-19-GF Pandemic e 1R TR BT 3y [E 020
ST T FTECE | 5 O 2036 DT B «ff U e = GR 0 O 006 GFETTH
wmmmammwmlﬁgﬁmm@ﬁmmwm(amﬁ) G2 T
SIS TR TR So TLHRA 2033 7 08 (T TMFE LVAVALAY T R (T T LELIRG &,
T TR | b WE 030 IRFATC &IT © T COVID-19 @R *E T <R do MIRF 032 e
5 SEFTE 203590 & 6 TF 350k TF | @ TRYT TR i Ao |

WHO I TSR Sl Sy TS (el FCACR ¢ (7 2030 Ofd | @ e (b S
ub (I 49 7TF G (XI5 27 foT L 7T 0 TG | (4 ST T AR, &FS T R @7 701 1)

b | RET QP ORI : S Rhadino TR €&k DNA SIRART | & Q=T AT FRCSHI (HIV
TES @R §F FIFIR) @ =7 |
SRR B! : R SiRArTS RiSyerd HEd g AP WIHrs T QU0 | (T -

| T, cllfs, (o R TSR el elfbras et wikart ftad ot s = |

3| ORI X GRS @R B teR I

© | IR, BIRTHG, SR BT Ao Ry SRS JIFGIRGTR SIZART IR F A |

8| OIRAPTT TEIH ITT WTAS ‘(FTADF ATIT-q TP RO I3 41 A |

¢ | FoTRE TIRIBRAT FREaee SIZaFT I FM A |

v | o woTHe Iooew TS CIRATE TSI T IR WS | TEAE NPV (Nuclear

" Polvhydrosis Virus) (& &5 Aexam ROwE @™ FAH |

q| T O FRECRANE @A IR JRAGRAGHNS G WS (WP IS T FF A |

v | BP9 (Tulipa gesneriana) : 1 ETfeor O SIRART SIGFNCR T TR FR AT A A

AT | T Q@R BT 7071 | 97 T FoR OV T AT R FOR T (O IR
5| SCERRR LEOICR AT TSP (AT WA TR 53 TS BT | Myxovirus-4¥

. IR LA Y R SR TRAT IACAT TR | '

SRART @M e : RarT @ R 9 e S - () ST A B aw | @3
T TRATIEE 3RS BeT +fee v = B emi e AT 9 (prevention),

* W Ty Ry (wgowtfzﬁwmwmw@mﬂ,ﬁmﬁmm,mm,m«awm
wimﬁnmﬁmwﬁﬁvﬁmwﬁmﬁwmmmmwmmmm@mwmqm
TR | ARECATS SR B3 SfTars S AR | 9478 S BRI AR |
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(R) WFeRAE 8¢ T fee @Ti SRkl @Y 1 T | IO @l IfPelRan ur | SRS

Tferns TSR TAME TR | THRCFIN SIRAPE WE T900 A |

SRR (IR IIAT (ORFeTTE IIY (1R, Bk Wiftaaits e ot afSwar w4 am «n) g

SRAF HEIRNF SIFCSIRAT ¢34 RETT I327 341 ¥F TR |

SIRATH T IR B ORI
BRI (e ©12aRT (Tobacco Mosaic Virus) oNIF - | oI e @t
9 (RS SIZAGT (Bean Mosaic Virus) o Frem creEs @t
JFOr5 S1&APT (Bushystant Virus) BT STOE ERTIS Gret
QT ©IRA™T (Tungro Virus) Vm 22 25 v |2~ \3 qITTa BT @t
346 5= ©124MT (Banchy Top Virus) <= FT14 00 B @t
#BITCHT (ME&F ©IART (Potato Mosaic Virus) (V=TI (TSR CISIRS Gt

XK SfTHTR ! B Oram

IR WY CATFHR B QIR Y
HIV Sr2am MAT . 09710 | =m AIDS (GG =, 7 (B )
7% ©IRAMT (Flavi virus) RiEL o/ (o g
T (H,Ny) woam M AL 3“\“‘ pr-, A T T
fogefr Sikamt Rl oot
wgwer (H,)N;)ozas N\ AT & - T, ] Swine flue
Nipah virus ' RIpG SARS
3T SIZAPT (Rabis virus) T T
CofReT SIZAMT (Variola virus) TR %> 3% (small pox)
Varicella-Zoster virus A, i 98 (chicken pox)
Adeno virus TR ©IRA fyersifemr
Ebola virus T CRITE =TEHM (lysis)
Rhino virus T A4 Ao
Qe SIZAFT (Rubeola virus) g 7™
ceifte SiamT (Polio vimus) D) T 0 \D)~)0  wmw e
gt 9123 (Influenza virus) bipe] Eupsif
¥ ©I%AMT (Herpes virus) BIGK| T
BIRIGH-R S1%ART (Hepatitis B) Ricu wiGs/fFreR TR
Beaee fFer ©1Ra (Yellow Fever virus) g A g7
SpIRfHfeEr SIZART (Vaccinia virus) T M-
Fb WS B SIZAM (Foot and Mouth virus) T/ CSPI/RIT/TRA | il 6 YA TS (T WIS oY)
“felexT SIZA™ (Polioma virus) T T e
¥ Bt (Herpes simplex) g FCoN ACE
e ST (SARS-CoV-2) SIZART Loy COVID-19
cﬂrﬂmmﬂ (Pepiloma virus) TE EATCSTAG T FJFHR

BeteR : CIFBTR AT, CoifreT, Begtene, R coifeeT Tomifi |

P szmmwmcmwmmmmmﬂmu
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SYo GRET-2T %

SRAFTEAS @MPTR, (Viral diseases)

SIXAPT FCOR @1 PRI RS 38 @RIF | [T, A=A, ~1eAiRa 2@ @t SiZant wr/ - AT | a4
IR SRAPES @R WfFEe ARBRS o =

TS AT MG @AGRGA-F1 S2apt e 8 9§y W &y e @ J@7e  ceieem k¥
R TS (o wBR, 5FT 1% aR {ivw Reert g 267 |

(F) ©IZAFT @ABIRDBA (Viral Hepatitis) : YRS PR aviers @AGRDY 391 =X | SI2A01 711 WS 08
oo &Mz T OIF SIZAM @AGIRBT A1 T @ATRGT M W | ot werE wrew a4y FR | R
(W GPRAIT & 0% GR IRATATY AR 8o TF GTIF @ @Y NGB | be % CFC@ @ SRAPT Frerng gt Sawe
NG (O, Tl So—d¢ IRCIA NYJ TiveTo! (W (T |

QT T : @ABRDT @R FRY @ABRPBA-B ©ZA™ (HBV) | 9RO @AGIRGA-A SIZIF (HAV);
@AGIRBA-C SRAPT (HCV) ACE I T T WG /R WGP IR NFB @ Aofeen weong sk 7w
TR TN &mﬁiﬁﬂ-v SIRART (HDV) e IGRGFN-E witant (HEV) e Frer omiz 200 Ane | SRR
IBIRGT, cABRBA- B e SR 9B QT | (ZPIG1R5H-C Wy ABIRGH-B Sors! wite TR |

WWBWWD\IAWIaamﬂma«mamﬂmmﬁwwmaw
3B TR ACF | @ ©IRA ST RO A | @

O WTR MET TIT AT TG 10 S 0o #AIE |

Q mmwmmqum%ama-mwwmn

O SErm G R TS 9 SRR GRS WS A |

RG] WMEBICACAT SI3AMT, aPioew | oikar, affy Frces, ﬂﬁﬂmw@mwﬁm
Waﬁm|ﬁmﬁﬁmmmw(mmwm|

ey HAV HBYV HCV HDV HEV
SR BT oA | etfeia wiRam | wfe wizam  ((opr wizam ) S s
e wife | RNA dboNna D <= DNA_DRNA RNA
SR 9 nm 83 nm wo—ob nm ©¢ nm 24 nm
e [s8-3p | 8e—sbo i 38-3vo B | 3385 B-aY

IR 7% : ST VYN @ @ (AR o I R e Ae =0 ¢ o e 36|«
I YT WF@ G A AU T (A THAR 4T AW AT | qF eern e ()
se—wofﬁqua TR AT, (AT [A, FURFET, ARAAI SF O, I W ©[/, 7E @, Are
Wwﬁﬁwmﬁmmmuwmmww BT STIWT ST <R T8 3
T M (T, (AT 8 AT AN TN WS AN | WER JF TPy T4 WSl 07 | (¥ 8 Frem
e, frer e @B B © C ST MEFd T AT | AE [FEFRT @R SGPT @ I @l
gﬁswlaqﬁﬁrﬂamm@mm%wm|mmnmwmm
A e (HBsAg) AR IS 2 |

/2R : PTE AT (oIt Woes i e (AT iPIR | SRS O3 (FICAT SIS
fofeen @R | frafite ffeeT g e I g Sy scamy 2w T 11 99 F e 2 @
033 fi off ficar A | YL IS NG TATE NG AW | AGIG ATST, G WEEIR AT
B LR WWCWW SCACE WA FCAA | Amoxycillin, Metronidazole, foO1R-F
2GS oY IS T |

2fSTaTY : efStanya qeNia T T WIOISHITAT SFIFRH 42 F4T | @ABIETGA-R-F ABISNETE
SIRH (OTE 86 | 2 off GFUPT JRde GR 8l AU (OTE (UF @ ILF AR | A6 I 1 TOR (O

fare =0 1 @7 MYy #AE @ATIIBA-B SIRATR s eforary I3 ItS 6 | TS A1 I 9B
AT SBTE (HBsAg) AfEfbe 20 B-S12apT W 01 403 (A1 T R OIS SfIP0 (7l T 1 |
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LHClE BN

T (AT ForeTs @ mmm,ﬁm@mmnwm-mwmmnmw
ST G T 4T T | S e Bt 9= 3911 GFRA ¢TS4 ARTE F0S T |
AT & ST SET @ I3 91 e | s Sl a3 (TN Jege, @&, (3 IBR
6 TG TR TS S (@S AT A I | HAV 6 HEV SRR AfIRS @ Afer sees e

— MAT: 2225

(%) B (CeA) G (Dengue Fever) : _ MY Y ~\T

MW:M(WWWQ%%@%WMWWQ
(o ©i3apl| 6 @@ @Ee DNA SIZAF | O SIACE IRF TN Aedes aegypti L. @ Aedes
azhnpmmwmﬁ(ﬁrwmwaacmmmm|aﬁmmﬁmmso @IS T (o
mmwrQosawﬂ«@mammmmwﬁmwmmfwmmmm
G TSIYF FTF WA T | 055 RIS TS S Ted (TFT &P ARFFS TR | 00 AT
(ST ST @S AT I (AR | TN IS T, TP d900 G 67T |

QIR T ¢ (i) YR (O G ¢ AU S A O T 2R Abe G O (7 | G y09-d0¢”
(ﬁsﬁr)wﬁmmlar:amqmamqaﬁwﬁfmmwvF-awvfa\srzﬁaaz% .
mmﬁwwfwlmmmmmm%mﬂm@@mwmm
fory o7 G (7T 07 | (B GUA AT S TR I, (BITI (TR 7T, 9B TR, TR 1S 4T
| @ e SR (T, B, R, T, AT (IO (SIR) I W | GRS JUPR
N T 9 QTR TS T | T QGO G 0 | MR S T0ed P (TEG) (7t e AT |
T T O 8 AR TFB S AT | TAGS AT (TR IHAT (bleeding) = |

(ii)'maﬁ&mmmwcwm@ﬁWcW@mmmw'mwmcﬂr@mw
«@ﬁaw,w,ﬁmm@eqmﬁwwmmlmmwmm,waﬁm
W,WWWWWWIWW(W)WWWWWWWW

1) A5 B 71 20 T IBTS AN |

(iii) CE% 1% BN : ERIACTHG TCS (74l T |

o 4aTT (O G W0y (RUNTRIE (6% G 6 (O *1 g™ ofe TGS |

@t ey « s 3o Bt oo o T s

TR : 3 AR NS TSR @R 1eG 6 [gM SUIF5ars BoAfEs ARTS #IId SRAT O HREFITS
WS S5 = bR o 468 3 (ATS A | MAT: 2.3-2Yy

ABED ARTI : ST THESE TRAT Y¢0000/mm’ &7 AP fATE (T A |

G TP : TS IST B ICAS SN *HIF 341 T |

mmw:mmmmﬂﬁm@awmwmmmm,w
aﬂrﬁﬁwm@wqammmmewmwmmmmwmmnmm
TR G (BT GERFE U TS AT | @IS &Ra Al , T P 8 O R M0 A | TR
o BT, oI NN R (HAT, (ST IIG e R e I G @G T FIRS | T (T
freTv TR WA T4 AGATS TF | GRI! TETS WTHCRR (B T ST (I TR IR e =7 |
@I Qg GB T W2 TSI fee T |

TR I SBREHHEeR (o o Rbren IR Saute e 0 1y -y | u-dy
I TNTHR 92 BT ORI T | T TR { S 200 |

STy ¢ (O e FoeeT AR AfSTATCER S T | @ T A e T, FeaR e
mwcmémmlmaWﬁﬁmmmﬁmm,wwww
S TG TIEE FICS A, ICS T IINGITS AT AT | @ Tl T #Afee S A1, AT et
mm(mm,wmw,wm,mw)mmmmm
W,@?ﬁﬁ?&ﬂWWﬂWWWWﬁWW@lWWWQ>WW|@3W

'éaa-w (ZFI)-S
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SuY GfREa-2R g

Y ST @ <o T e & RS sroopie cet S0 T eforary 9 A | TR SR
mmﬁmmﬂwwsmwﬁwmmml

BTI (Bacillus thuringiensis israilensis) @36 Ay TfSm3w | «fp ¢ I (O ST formgr w1 9T |
G AT FAT | AR I ACF |

(o) cfeor it 9 Corends Gt (Ringspot or mosaic disease of Papaya) : "ﬁ@? AP (AR
aw%wwﬁﬁw&mcﬁzﬂamw'zw«mmmwﬁwmﬁm
BT & JCAR | (AR I91-AIIR SCAFIFS T Z018 AT AT (TS 7T FoFT2 78 207 (TS AT |
cﬁmmw&m«mm%ﬁsﬁwﬁmﬂumwm,ﬁmweﬁﬁm
Q@ @R AR Q@ GRIGT AR SIS R BRI GRIfeT, Tewt 8 GHEPR @ FEI
meﬁwma@mmﬁmmmutﬁwm (O 358 AT Q T NI

A ™16 (Ringspot) |
Q0T T : (L OIRART W shesa et @ 7w ) oS SIYRFSICT Papaya ringspot virus Il

PRSV AT AR5 | @7 1 Potyvirus, (@ Potyviridae, PRSV FSF5T RepfeR, «ff qvo-boo nm =TT
AR G 32 nm | R RGNS 9 ST FIGT ST YT (ATF AR B I | FIBER AR
G AT AR @R 1 @S @ RNA ©1%407 | PRSV @7 5 epariin (PRSV-p @& PRSV-w) T4F
PRSV-p faca ¢stror faeomib v =31
TREFT : T (ATFT 8 AW MR (Melon Aphid- Aplus gossypii and Peach Aphid- Myzus persicae) QT
cﬂmmcﬁmﬁwﬁmmm@ﬁsm@mm@fﬁwmmcwmwmm
mmm@mcwmmwwmamma%ﬁmm@QWWmm@
T | PR (TR 9 SIRAPT TR P A1 | 7 (oot I SMR@TeT (oA 47 STerpif Sy 0 iRt
chmmﬂnqa@ﬁmwa@Mﬂawmmaﬂmﬂzﬂmﬂﬁw«ﬂmw
S = | IR QG ST AP 9 @ R 950 «Aiea )
@HW(Symptoms):mmmmwmwmlRing=§?§, Spot=mmm
T PP AR | JOIPIE AR 8PS 20T (FRISTA (Concentric) | CAMIEHS T FRFRS 59 ewp o |
@) Eﬁ@wmmma@mmwmmmw«m—sommwm@mw
G A |
(ii) CRICATEATT 7B 20T ATORT T W-71q& (WIEIZFA NS WY [T |
(ifi) P10, ATST IIBT @ T 0o 1 A-res a1 /ger it =15 a1 i % =7
(iv) STAFIFS IN IACHE ATSAL @ TF QI M A1 |
v) Wmmmwmmﬁw,wmmemm,m
TR 43S Spfoa Faren ey SISt 7 47 I | S A AT AT | P FAAT ATSH
(3 PrRmeT Aee |
(vi) SR FTT SR A (S& (IR AT 9ATE G- W NGIST G 1% 203 T |
(vii) cﬁmﬁwmm,ﬁwﬁwwﬁsm,wmmmnmmﬁmw
ATI W _ ,
(viii) CToIR 8O 8 Cofrsi& o1 o4 |
(ix) T TSHFA do O AL IIT (TS AN |
afSwr/fRame
Y ﬁﬁwmmwcmwmmmmwcaWWnﬁmmmMW
Tq |
Q1 W(net)ﬁmmﬁﬁr(cﬁmamw)mﬁmmmmmmmmwm
| 2S AT |
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ﬂiﬁlﬂ ML)

o | T TN K WU T IFTATT o (I A AJH A ARCTFIRET 40 W
CBIRFSE 25 351 Ao 2 RFEETR/ 1= oifvrs ) Fa @rs «a)

8| BRI FASNCAIT 2R (A2 fafire (AfTMRT e S0 T % 7= Q@ g9 1 |

¢ | GPIER GRS (el iTed &R (ST JI0T, RBT To7fi) TF A0S T0A, I FIO1-(R9T Y
T carerT W 9

makamﬁﬁmﬁr@.wwmﬁﬁwqﬁﬂmmmmmmm
IR WA I @S T TRAMA I T | QU BT @, T, NI S SR
e RISt ety Brass At | (43w fofy &mrs 1)

efsrarer I3y

V| @ GRS @ T ATOLR GF G (o B qF IR TS WA GR T TYA GERIR
@IS BRI TATH 518 &F IS A | }

3| TR FERTS TEIRS BREMITE (A0 ST T “NGqT I | Jq 4F1o7 PRSV RIS
AATTE OIZA BFMITHE WCOT (TS SfBT7 2! FICH oI SIZART effsrandt <1 |

© | PRSV 4Re® Ae@ TG YARRS 7 71, OF SITONE NS e A& I I3 ©f
AP BT RO FTe FACS A1 | FHR @ (A e JI2 1 T4 |

8| BRSNS &S <21 06T famiv | e +%f® <21 I PRSV’S Coat protein e &
BT YT I TG GATCEINS TS TERA F4T TRCE Sdvdb N0 | FEeie & 7fe T
PRSV T& @21 (Rainbow) 8 a9 (Sunup) | @ GPICEINE TS (GMO) PRSV Wil SR
Euii i

GIZI @ NET FE
mmw%mmmmﬁ%ﬁﬂmmﬂmmm%wmmw
e @ —

FE RIS CIRAFT
S| Fer IR EAGIRGA-[ ©2am
Q| fTEm - sprnenfafura siEe BATHRA-A4 O
v | B-cm i R - Mewha oiRas
8| CTAEOE FIHAR AnIfoATeTT (@as) SIRA
¢ | FCAIRT ATERT e Srarere oIRar

OIZAF (SFF IR QFCIF*F (Viral Vector and Transduction)
TIRAF (537 T I OIZART IR WY (FIH WIS (AF ) G5 (HTFF (FTT DNA AR

AW
~ BTN (Transduction) : (I G (IT TIZAF (9T JITA FCA WY (GADF I§ A

AT T FTCIA |

SIRACR T (@ (AIEF (I T IR (IR (FIET @R GHERY IR FAR TS F(R |
Rrafa SIZACR (R FSTE IE APIERN | LR TR Serimaara & T Fem e
o IR | GIR PN T ST T TR IR G (@ IF WzRed w0 fofeeen wie
I IR |

8.} : oA (Bacteria , §$Jb(F Bacterium)

R Bakterion = little rod (G RIS *Riiba Beetfls | ARAGRAT (B FIRBFEAN) o
WTEWT‘I%W@?I GG R (TTS) TR S ACE=e® (Antony Van Leeuwenhoek,
1632-1723) duae B S forer WS et wodrwereEa e @ o1 B sAifare sl
Boifyfs w0 | Ff QeI W (R animalcule 37 FY & | Subo RBLFR S ETHT TR
T GRS &n8 O WES TS 67 Aron AAHRR BAYS (TR | FEeR SR+ Ie
R SRR Ty ST GG SRR & SIS JIICRGATE 8 RGIREARR TP I T AT |
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FEA | — L m (Louis Pasteur) w% fémw amra?ﬁm S I9F W‘TY G PRCBRAT

OGS (germ theory of disease) AfSH® IR | JFIFD RN G ST FIAA 2 ABAE WAPL_SYE
FRGRGGT T IS BIF | I TISIF 7B IF (Robert Koch) SAE A 1-FaIT 14T 21 30

@, AR I Q@R IRV L JIRGEE | N W @ T Wi Mycobacterium tuberculosis

FICHAN I IR G9R & S ddo¢ AT (NI ATH AT F1 < |

T (AR IO (F1Y SR OF (6T do @ QM IeeiR Seg | Iesd o 8 e WKk
\Wmﬁmmlam@ﬁzﬁﬁmwfammmmwmwa?mmm

TH @ @ TSGR @ @ w2 [{ry &fs I97 o ¢ ferw s W@ ) gEan® AIDS
TREN TS VA WHT AW OF (6L @ @ I Methicillin-resistant Staphylococcus aureus (MRSA)
IS FIPCOAR TG |

ReaItTa @ *E FAOGRAR 67, I, @Preg, R T N sgme ¢ sitaed s =1
OIS JIRCBRAeAR 0T |

IR SIS (Prokaryotic) T | SR GiTda (Af*(37 20l GTva (@I @iea e oy
AT A, @ FHEFT, TRCGIH G, @AALG , Gt @G, o« Fxosy, AZeie™ 2ot
ﬁiwmmnmawmms IS FBIFHE DNA &Y TF, T S0 (@IS
TR Afifee | ure REBW-cefba AeE 71 | FRFGRE TorE FTHER, SRAFORE RGN GTAd (AT IR AT |
TR (RN T (I DT A | ©I% G71 Bferwa s e 794y |

e el TG TS wifSTGE (/S archaios = ancient i), SSHIFCORRI, FRMNCARIIFCO AT,
IR T LI @R | TSN Mycoplasma-(PS8 TR BT €1 T G N0 NIRRT
ST SFP (AT WA GRTAE | Svdo FITHR ST SRETIGIET. R TIFGRAR (SN A &= 7Y T, Sdvdy I
= WRITFERRE o Ferir 339 7 @ TIR 236 1 RS T | TS o T G B SaonfS
form wedtens @ R TTRERAGR T T SR (NF A= 0P| O G RNA-GE @ PIEREost
| IR e qoR el Y A |

SfYMET (Domain) IR AT (Kingdom)
Sa»Y A Carl Woese 9 «mﬁmﬁuﬁwcmm Rt I3 o (@ SR AfARABee Rt wfimmer
fRreremear |
SRAET-S ¢ Archaea ST Archaebacteria
wiRTET-2 : Bh BT Eubacteria
- 4
N<@TeT e d: AT Protista, Fungi, Plantae, Ammalla

Wiyt - greoaRt
CrbremReT 72 eI 9T (BTeRF
WE PrIE, TS GBTR e, Sy
_ o ESRfI57 (RNA e TR RS
8 | RNA “feaitaer . e : TP AT
¢ | féeTa stom TGP AT A AFS PO AP A FRT UF A
b | FHIBERGS TS Bacterio rhodopsin Bacterial chlorophyll, chlorophyll-a

wifEyrmBRET FRCoTa ef6# ATt I I | GTAF F5F Salt lover (Halophiles), FF Heat lover (Thermophiles)
¥SF Heat and acid lover (Thermoacidophiles) 99k ¥9% Methane 2enerater (Methanogens):.

Methanopyrus $0° 7. SriwTaTRe B <1, ©ICeT 3 B, dbro G, ST, 8 SI*WMl v8° ¢F. 97 5 T T
¥ | Methanogens &% ez IRmeTsT w2 RfFmm b7 fwa syt 187 34 | :

9 TS (NG LFO <JTPCOIRAT TRCEH SCABA $91 2 | Encyclopedia of Flora and Fauna of
Bangladesh 7R3 JRATA (TS FKCNG 893 ATNSF INFCHRT Fifo1aa 41 TR | @7 N4 woo FEIET
ARCAIFIROET, vo eEifon cAfbeanacoiaar, 8y aufed fFfGEH R d0 gwfed SRFHE-
IO |
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e o
IR T TG @b AP, RIS, WA, WRERTE ST T RS G

RAT R TS R-Srem efemm IR 31 vvo @I 77§ WFermzs T TR Seaa
Teoifg ebfeet | TTs IrecBiama Straraet I8y o == |
TR SR W8y SKAKAI
S| JRGRAT WO (RITBT IR G, GRS 0.3—¢.0 pm (WAFROH) 46 =7 W, e
@ SR (microscopic) |
Q| A G G, O GIATY FAPSTA I I 1 7T (04 AFCS AIA |
© | IFROGRA AFGe (AR HEE = Prokaryotlc)lmwbm s el RifeRm
Y AT A | MATNY T 15— (4
81 mewWWamm A W w7ife
(Muramic acid) 9% F5r31f%& SRfT® (Teichoic acid) ATF |
€| AT PO CHAMM (genetic material) N G W, IS JSIFE DNA =Y, T
AFCGRAI (NN R #ff5 | @ JBIFR DNA F Gl IA0 (T BTRS A 741
| «fb MRBIAETT TGS, TS (TN BEBH-AfB A o1 | FRGRA FITd DNA

a e fRSiPere st 3o =31 |
Y| gmA RAYaE &g aferr R-S™ (binary fission) | AT fGeres afFww My=T® vo

G 37 = et

A1 G TS ATEIA 8 @M BRI, SRR TOGIA @3k 5 MET (autophytic) |

bl G YRS QP R QIR IS AR (A AifESe ar a wifbe) |

51 TN ORAGK &fS GaT Y@ FRIATA |

S0 | TR SRR SO FRET SIS T I TR I |

55 | WRBRAT &P #AfTare! B AR Ty TSR AT TR T I | @ TG G ¢o IT
8 Ot U M7 |

S| T -39 TR (T vro Ry oo Sreraras 915 1 - g,

50 | &S GEFTAITIN A AP MRGBRT @ TR T 1 | MAT 718

38 | M ISP IYOIFIP SARN (obligate anaerobes) TR WFTH AFTT DTS A T | Twt:
Clostridium | ¥$% JI4RMMT SQFI (facultative anaerobes) T SfFreTa Sofifores d5re
AR | FOF JGOAFTE WA (obligate acrobes) W SfFLE QST TS AA 1| TAt:

Azotobacter beijerinckia |

IR RY © WP : FGRa Wbte, Afrs, o, Frie AT @k (e Wl
o F4aR fRarei | W @ JIFGRAT I I | GF WG Escherichia coli (E. coli) NINIHAE
febfi R-Fues sieaR ¥ AT | 4FRore gpe a1 Wie —17°C SR (U@ F I 80°C
SNl FIRORAT (KG AUTF | TG I ATS @A (&7 *AE @ FRGRAR RS CRIT o
@ 1 te omid s Wik Wibte JRGRRIR R TRow @ Wb T8 S e E, Wvte
(& M ARAMe TO FACS AP GR AL X FRFGRAF TS IS ATF | &4 AN
TS R SRS IR IFT IR | IS YRR ST 6 IR TAS Sprs s
<M | G AW TS A 8o fifemw v e RfFEGR fior onface o » Riferm n=sfar 4 |
SPRY FIRRA Bfew @ AR *REIA RO I 0 | W SAE A7 W Red S Rewg
A
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C
MUY G2 4 w
m @ﬁﬁm (Classification of Bacteria)

IO S (I AFfevs A3y, el afewr, <ff¥w orey, Feee [foger, wa
SZTIT TS, (I Teome wer 2e7ifn (IFHBR eeia fofs s [fSgens aifafam s = At | faey
qUAR W4T (AT o7 &9 @AY oafs Sergria S e

(F) @R TS EffRen
CRICH WIFFS SPAICH FIPCOIRICP FHeIRCSIT iy w1 20 TU- 5 | F9FT, R | TFFERT, © |
IS, 8 | ™RFEAN, ¢ | &, b | BT 1 SRFFR Gk 2 | Fpfew
5 | I (Coccus; G. Kokkos ¢ berry Ul gain, I8I5H F&IR PL. Cocci) : (P IFIRCORAT (I
PG AT IR STAIF FEI T | FFPTS WK ST ST T TR | I~
(3) NEFRFIH I WAFFA (Micrococcus) : (P FIFHEAT (TP IR GFT G| AT SIS
NRCEHFEI I TAFEN I0; CAIRAA- Micrococcus denitrificans.

® S D
® &
@‘?@?
7 S ¥ ® v

f5a 8.1 : RSy eIaa IFERAT (F) NEEEER, () raer, (1) GReem,
(Y) CRATTFSRT, (8) TIPS R (5) S _
(¥) RrarF@T (Diplococcus; Diplo W& double) : (TS CIFARPF TR Q JIFGRAPTR CEIGR
(RIGR ACP; SARR- Diplococcus pneumoniae.
() ORI (Tetracoccus) : I FRM CIFPR JFORA IFE SF GF@ I I
CWIRa—Gaffkya tetragena. '

GRATBIIII (Streptococcus; Strepto ¢ twisted chain) : GAN8 MRS CIFFR TR (52
(chain) It WFIIA TS AIGICAT ACF; SRIRRY- Streptococcus lactis. .

SDIFIRNFS (Staphylococcus; Staphylo ¥ cluster) : QT C’i’l"!‘l?f% RO @R
SfAfils RPN A ATE, T (XS WW T A SWIRRE- Staphylococcus
aureus.

(5) JRPAI (Sarcina) : QT (RATS (P | IFT GO YR AT GITH A T A0,
2Ty 8 THOR b TS ST NI 0O FE O SIS AR 03 SAreael- Sarcina lutea.

3| Ifmm (Bacillus; L. bacillus &< small rod, I€IvTH /e Pl bacilli) : ‘N@ﬁﬂ IRIAT
T JIPCORRT I%; BWIRAS- Bacillus albus, Clostridium botulinum, Pseudomonas tabaci TSI |
Q RGBT (Monobacillus) : 4N AN FTHERRT GFFONI ATF OUF OTF NAFIBFR
; BWIZRS- Bacillus albus, Escherichia coli.
o TP (Diplobacillus) : ¥ JHER JFERM @ T YA A OIF
feraranfees 3, w=@%— Moraxella lacunata.
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AL

5@ 8.5 : (F) WA, (2) FrRpBEPT, (o) CRGRIBF.
() FFRS, (') R, (5) IHM, (T) ORIPR R (&) 3igfeq |

o GOBRIPFPT (Streptobacillus) : H3GH Sf¥e WIPFMT IFGRAT GG T& 204 o741 AR
157 0 LA O I CRAGIIIBFEIRT 30; Twrzgl- Streptobacillus moniliformis.
0 ICYIPPIT (Coccobacillus) : TN FRAGRANGT AN T4 [ FOF! AT 7 ©IF ST
IR I0=T; W-Salmonella, Mycobacterium.
o “VIPCTe JEAPT (Palisade bacillus) : FUTAT AT TIBFIT SO IJRFBRANTE APt
SWIRRS- Lampropedia sp.
© | FFE 31 BRS (Comma or Vibrie) : @ TJRGRAR WP TYrRErS F1 ez T ©wg
FAN ARG I =; SWRAY- Vibrio cholerae.
8 1 e (Spirillum; L-spirillum =¥ a small coil or twist, IQIBCT “HIRRET Pl spirilla 9
FHHAFIR) : SIS 1 AR IR RN CT; SNTRRE- Spirillum minus.
¢ | JEA™ (Pleomorphic) : J e WFRRAT FIGRAE IR ARG M T Tl

Rhizobium sp.
Y | 501G A1 SRFIFIA (Stellate or Star shaped) : AT (IS SLAFHT OIAF TI; @ATA-Stella sp.

91 3T (Square shaped) : v IBRFE FFGRAEE Tigfer T=eslem @ = @ww-
Haloguadratum walsbyi.

b | REATFBR (Filamentus) : 979 18 T4 SR T O OIS RO 0T; Q- Candidatus
savagella |

(%) 2R iR (B Ige fag w o)

Sv8 AT GRfept foRPer® Hans Christian Gram JRGRAE & G 30 &S S8 F0H, IE I = Gram
staining 37 Q1% AU “1afS |

RS O PR (Smear) B TS oM S w fite @, oS TS T | R o
SFTPRCT {0 FFI-GF 7 R-9 FT (BEA 90O QA | (PR JFGRA ST R 407 AN SR 207 A Ao
TR (TS J (U AR TA); A-Bacillus subtilis, (7R FRIGRATS SIRTH 3 O B0 MR R I
FT 3R AT A O ZCAT N DS JIRBRAT (LTS 1% (TS #1171 203): - Salmonella typhi }

ﬁﬁvwmﬂmﬁ:ﬁzmamﬁmmﬁﬁﬁawwﬁﬁﬁwmwmmmmmmmm
2D B CPBTSTIRF ol 3% I 7, FTT TG JE I B AT NG A | W BRPIRE, CGOBER
SIS SR AT I JIABRAR I HowR % W o, O T J I BOF TS A 7 | oI A Sy
Ll
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St G- of

wate Sie AREEN, FmOEN, CRUSEEN, SHIRETEer, SRhERIRGha Teft g Afivs )

I ERRTEERE . e NRTARIEE R, PR, SFesee , JA3CEIRE, F'@G 2, m*niﬁmﬁ‘mavﬂfm
Wﬁmmmﬁsmammaﬁwmwwﬁﬂmmﬁﬁﬁsmmww&m
fmre oeq) “nfefefmn RFR sfbambes fees
«p1q Bfew forfisT I/9=1 1 T | Polygonum lapathifolium
g RS TR G T4 OIS PR M)

AT 7S G SRS & SR 7B A I |
\W{K;mﬁﬁvaﬂm(ﬁmmwmw) :
51 wifie™ (atrichous) : FA9 @RI (A &
FICEE A G W-Coomebacterium (:>) ({)

diptheriae.

1 WGP (monotrichous) : G (T 4F
o G W WG U Q- Vibrio (08 8.50 ¢ FIEEANGIEF JIFTHRAR SFECSH |

cholerae. (b) Wﬁ (Q) W (\9) W]'lﬁFw

o Wif¥GFeT (amphitrichous) : G R TR (8) FTHICEIHFRT (¢) FCTITRTT () CifAGFHT |
AS GG FF P ATS; @S- Spirillum minus |

81 GTRIHTET (cephalotrichous) : MR (I GF S PR G ACF ; AN-Pseudomonas fluorescens |
¢ "CHhFM (lophotrichous) : TR (IITET TAITE W8 ST QAE; @IF-Spiritlum volutans |
b1 REIT (peritrichous) : TR (ITRA FAMCFR FITEETT ATE; - Salmonella typhi |

G S YIITBRATTA 18 (Structure of a Typical Bacterium)
IRoRAR AT WRR-NE ¢ IFfre @
TR AT SR, TR (PR o7 CIAMFIBNS (5TR
SEREAT #4147 R SI0E | et [EHEE g IR
G35 A FCRAITTR o RPN @A ToAge Tl
_CET
| I AT : ofels Fefmm @ @ @3 ft
e (N gPT AF) P D A4 THAmIN
AREGy/Aterrbie wow e MR/
CPADTEIEIT 1| (BTN GG IERREE
siferr | comfbrennzeR AT g < e wite
. e wites ats | am «fEfbe JizmmTe
(AABreZF WG @ 4F AT T fFoF ST’ R
{77 ARCS AT | AN FATS FIFERCS (AABTSIIRPI
W AT AMF GR GF 8T FAHIA G/ FrsAreEETI-
IRRT-G7 GIT TS BT ATF | GG G ST R
4 AT AT 7| TRRILAEACS §C D (7R R
5| < FAON TR | ARCTEIRT GTGIRN AT 0 o ¢ O A IR o (T e )
1T b fefere =

| FPT : T GRS @Y bl e wfoe RIS (AFPTRIRe O AfFRAebiRe)
iR 15 b 7 &1 TS, TS FPPT 1 | S A WA T W | RS S (AF PP
T FAR G YT I |
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3]1@5 T - B

O | W : WAF JFIBRTS 3T FIEN 1 GFEF FIOET A0E | IO Fheee
TSR TG | JIISPR A oAb e srmeer 7% | «feft smremmon foafb st s | 71— (i)
@ (i) RS & GR (jii) TP A | IO AT FICERINE @IT ATHTINCTR I TGS T |
TPTICERT! IIRCO AT BOH S FCF |

8 | PPY : FoaTeT A (oIS TRIGRAT SCARFS 3, Tp, RUTH SF, G T T AF IE
By ae=1 | Fofer, BPm (Pilin) T @ % a@R (IS fiTw 0o | (ofee cite Y BT IE IE WE
fafey |- srzanfa ayrechiam 1t W comes e AT g W

@ | ATSTAITNGER : HIRCOTATONCE (B 0% Ny Aoy w2y | oft e oer wvefife
IR RO TS, @7 AN WA WA FeAnaiBa e | U @t rE W AR
AENTHIEA AT F10e et G | A G Ry Mo T PRS ¢ Seters Tty
R A (MO wqw) | whPEes yRiTe aeemaNEs s fite YW ww
YRTIAC A1 5104 I x| JrebFranws TRERE @®, ©3e Y ATP 2o @ TORT owen
FAFRICT 2feFaa, F13 FRIGA AENANI FFRARADE GTER AT |

S | GRS : TR (TR TN AT AT (O e Srer a3t ¢ ey 10+ e
LA INF (AT O | SCACHA IS (NN (1Y T80 Ay 30q 94 |

9 | IO : FMECET2F oI Frew e sy mRcbremem S1iygS | MEbreew I8,
TR | TS AT A T caehT e, ST, e el Ay, (b, e e (N, worwany,
AR Ton®) | TERerT et By o AnE | AT ST SENary Wy W §w
AR R APRTACIN | (@OIOTFR YRS AT o, SE ACTIRCIEDA_ GRBERE
mmmmawmmmmﬁﬂwmsﬂmmn

vummw mmmmwmmm T RGN
RS | 2FeieT ot @3 foEs DNA & | ofp 37T FERR qor T Wi G @I GIBE
BT AF 71 TS e @ RSN SRAT 4w 1, TEGHARTY DNA TE T
TABRPeTI® (nucleoid)/ BrereifaSiaamT <t |

» | APRE : IR YRS e @GN Qyis @35 FHIFH ¢ €S JEFE DNA WY AT,
ACF N T AP | APRE YREEH S T GTS BIRYS W A | FReYTe Fenetie
R 1 &R s w%w firre aEfie ws o

e @ Piftw wog ey '
ST ooy
S, CRTRATBICA (ST AT TG (AT FE T | | 5. CRICHR TRCOT2TerN (WCS o8 <X |
3. IR T SR | R. WY, FoAT, WOIFTA, IS WA |
©. FITERH I=F (o e cor | 0. Tfem e o fca cofa |
8. NI I AR TR I AT | 8. «Ud YT QP AF |
¢. VIS B ARRY I | e. ﬁﬁcmwmmmvmvmn

3 : mwmmwmmmﬁfwmwmmu
oAt : (PR CotorTa, (e mﬂﬁw B XonfH |

GIR-3T (TA)-23
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S0 SR AN v

YIRFGIAR &= (Reproduction of Bacteria) : ITFCHRAIF AU T A5 =11 foa-orew Al |« ft
G T S | FfT A TFETE Al @A @A JRGRTS RYF& e Az | Y f
AT S TG G AGIS I TS AT |

0 fR-S1&= (Binary fission) : G35 (FF T 7 BT
ot REA AIW fR-OfEe | Srend I T f&-orem wen
PR S G elf e @RI WefFa 98 (DVA)
R g oot oe =1 fi-oem R IJhae
WA A gEAeE ¥ T @ efFam <3
IR GOIIR TS TR 160 A | Aferit fagf-Re
TAITH S0y = |

> | UFORTF (FICACIN S DNA IR m
(FICEA R AR TR S{YH (T8 G3R AT
AL TR T |

3| AT ANY RIS WqYH DNA-TGF
AR

0| G SAEA I T IE AW | FrEeniE 9R
ATETCINICAT Ja (IR Y @R TR TG ACF |

81 (PRI @ AGTICINI T4 Jfad IR0 DNA
e b v e s o T

¢ | T PEAIS (IO TR ASTACTNGA T
T e Jadie 2 AE qR GIR AN @ SR
R FFS TS A | G T G @, 5o
(PICY Ao =7 |

Y| e o B eitE dRe wgW R
AT Yfb AT TS AW |

A YT TSN 70 I A TCICET I

m 3 4 < - NS N\ Y
I T R L e S R G S G—

ﬁﬁmtmmmmma coli AICHRA &S R RIS TRUT fed TS AT | 9 afeFm wre A 3 e

E. coli~a a3fb (S % &re g (8.9 CIEBFER TG, T oW qF 7F ATS) | G I ©f T T, I I
TR e R i AR NGRS (7 (7 R, AR I8 AR RS I (e, o fa-sre aff e % =@ W
TREF PP CF@ (TS (LRI 2T BT T/ IRFGRAR Sze fR-oem i 35 00 TW | SEriFs e34s
TR-Sre afferr 76 TS I, T @I SEST T |

PG : TPTITT (AP T G0 (1 7 «ropraz ey wrar 396 e

G T A |
O JETWN_ (Budding) : (i) (FIA FNA JIACORACS
TCT O $G 5B AGea YR W6 | SR 43 A0 G
- RO 3 @@ = (i) @ e I Aca Aca T =W @k .
o face 3o s fRofpere w8 v we fioe = (ii)

| TG T IO A TFCT AT I | (iv) T TORH g 8.0 : RS TEC |
R AW R RF A I |
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& 3D

0 ST &9 (Asexual reproduction) : ﬁfw Afeey I AffEw I arEsITTE ‘ﬁ? AT
LG T FCA | Q ARNSTP TN G RS 97 = |
(i) AR : Leucorhris SO STAPIR FIFRAT Sort zre siffEar

wwm
ANE WA 3T B W I T AT T IR GR A= AR opfrer (}
I RO SIS FA | (awm@)

(ii) GEIT™E A HAY TVeAWMT : NYRAS  Bacillaceae (ATER 7
TFERAR TSR B CHIRR ST | D IR O o —© =e e B

T TeAy T OIR G MG R*Yfa WG AT, Ao Sy Soww st fow 8.98 : IR W |
E | Ay CIFTFE 91 feuer R o ofF AT WIgS AF | WP AfREeT Sedy Wghe =@
M T JIIRA I B I | «fF dFOATE i efferwn 7 |

0 @w G99 (Sexual reproduction) : AFSATF JRGRATS @A @ G 9o 1 | QRN @Al
G B = A1, @A MReT fRerem 1 a1, @A fsitge o en agu e m«w et core
1Y tofd =W A1, (I SICATS TR 2 1 | O IS
W (genetic material) FARA TW| IVTIOR I\ m@ .
(FIICEIRE (FTNCIN A DNA) Fomens gamie e
AT |

(i) IO AP : @I WeT @I 8 @I aer
(RICE W <GB FTAT CT [0S IGrr e Y =1 @
AT WTST (FIF (AF ARTS AFIE 4o (FIH G
T | YA AP @RS T i =W, 93D WIS (T (AT
IR, S#RfG AT afer @I AR ) I I
TN 2BFrS $Fed effS 2fSTang T it |

wfe RE cFa Wel @R SRMIS @IS 9§
wﬁma@mmmwmmwmmm - e
et afreT (I ATRTR */ ifera et Riftes] 2w T (;;;];mzﬂ"“ Wﬁﬁ*"’-" i WW
agel @I (FACIRE AL WSl PR AR WA YR @ R |
@I TR w06 | Sfefie s fReifFre 2o 319 | IEmies <61 T T Zets oFfers
YRR IAE AT |

(if) AT AT O FIFERAR (LTS TS TRFGRAF) DNA ARST (ICT AT T R
TOITS AT | G 01 [IFPACTI (Transformation) |

(iii) TR SIFACR TG GF FIFORRR FCAN, T W AN, &5 AHGRACS 20 I
fRRTTIT TBITS I3 | GTF T BTGP (Transduction) | 3¢ T Zinder 8 Lenderberg NINF &+
ﬁ@ﬁfSalmonelIaWﬁﬁWtﬂ effeis Sfesa T |

BT (@, Joshua Lederberg <R Edward Tatum G197 1958 FNET Escherichia coli IN® JRIRRR

QA YIS THRT FAR AFROTHA Sob HTT (MG (AITI A-HIF S I |

IR TR UG (Economic Importance of Bacteria) : IO ST TAFA R
AP GR-2 A AT | B wel<fer way e famt Ko ewgoyd |
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Y Sf-2e o

JIFoRAE TR

(¥) v :

3 | BTN wqy SRS : [T TS ARBPR (Bacilius subtilis €S) , APREE (Bacillus
ponmyxa ) TGS WBITNHS egd Awe I = |

, TSRS : ATFCOIA TS ITT, DIRTCAE, THT 2SS @0 AfSTaes 2w 341 27 |

ﬁrﬁm (ﬁmﬁm grIf ¢ @eIr) @R B3 3 eftars It wo o A @)
Corynebacterium diptheriae (D), Bordetella pertussis (P) 9®R Clostridium tetani (T) ¥ DPT (D=
Diphtheria, P= Pertussis, T= Tetanus) SN FAT TIALK |

(%) Fowoa :

© | Wby SHrer s : wita T FRORTR S WE | Wb e ol ey
PR T Sfia Wit | [ E’WWWMIWWWW
e T ARCBTANT 2u ST @ 2 AT HES ITA TS |
81 m IRINH : Azotobacter Pseudomonas Clostrzdmm 3

m W Rhlzobmm (| W m | Qe '{C‘Tl R. bangladeshens R. bine SR R. lentis | ARECHS

] R Tl TAODTE (RAT)-47 et RTI G, CA: - AP o T IR e |

¢ | TRERdTF : ST (NH,) TRES-9 (NO;) RS s o1 = MR | Surers
b Cerdrret b g =W | AT BAUTA Nitrosomonas, Nitrococcus TSI W IR e
TEGIRE-9 (NO, ) s 31 g B8 VATt Nitrobacter TRRITSIF TEHRE-9 (NOy) e 307 |
e TRME (nitrifying) JIHORA I =¥ | [ NH;—»NO,—»>NO;]
T b | ORI RONA : IS QIO (Q-Baciilus thuringiensis) RSy o % feaare
JRRAFA T |

q | o 4y 31 P TR : JReFG R o g ot S Sy | sfemy Rewe 99ge
YOS AE A8 A% FA @6 AN RS IR Lacrobacillus sp. 7 FEFIST romy 31 Bieeter tofd
T | Yeast ffE® 4y aneamet sid@ qred worrs w= 3 o |

b | o TS : R RTrs i omamt $0 T Beev WoFaT 03 .0 S 3R SRR Besimw
TSI 20.b S ACITA! Heq LK |

(o) forgrwea

» | 51, 3f¥, o efirmeneswe : 57, 3F, WWW A FRETSFA Bacillus megaterium TNE
mmwwwﬁmmmmn

Yo | eerS fiey Streptococcus lactis, Lactobacillus ST IFITHIRAAR FYTS Hh TS IR, 7E,
“ffer, cart, v arpfs o w A = |

33 1 *15 oree - mﬁmﬂmﬁmmwmwmwmwwmm
@ S QYT HfH | IER WAwE WERErS AR SR SN | @ FAE Clostridium

WIS YFE R S qee? |
By TR : ST TS I WSTAR AT FIPGRAR SRt WA | GU%Ta Bacillus &3
SIS (I QIO FI0E 39S & |

39 | ITAPT I B WP CBRACS : W7 T Cofre R @S @BE (TR «1Y) RAFAAS
e eyt Shimr Amw v =

8 | BFBCP TS : mmmmrwwm|mmemw
@ 3 IS T |

3¢ | TWIRAF A€ SIS : BTN (Acetobacter xylinum TTw), s wife (Bacillus
lacticacidi TATx), SBIN (Clostridium acetobutylicum TTH) 29 ammﬁw T AFSINN &)
ﬁlmwwrb%mmwwn



Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User


3 Iéil g 299

(9) W& : : i o

b | GRS RO : A1 o0 TPY, G PRSI ACF | AR LN TAMIN GRS | oI o
T TS G AP PG GRIEIE o FACS LSTHONI Y ICH UL | OIR RATH AL 2 |

9 | BN 0SS : NI &S Escherichia coli (E. coli) 8 Sy o fShifEm-fa, fobifim-
@, FOR-R, , crfre wrts, I erefs v aws @ g 36 A AT 1071 DA 18\g

S | T TRITeT : o QTP S AIFBRAS (E. coli, Agrobacterium &%) Ied Be
AFOITT I I |

() R T :

3 | R 57+ : Ufew ¢ AT TR Joruz, 9ET AN @ STy G Abw e s
WIS GFGeS SR AT FF U | AR TR SFOGA G JICBIAND oA AGAR I |

0 | MBI : T IG AT FO FARES B GRAGRA AW Y 8 T AL
@Wq—Zooglea ramigera |

| (T WA : HA A SPWM (S ST (SF-IME JFIICGRAT JIE A ;s
(q—Pseudomonas aeruginosa | J

QY | CUNTT $-AWS : Bacillus, E. coli, Clostridium, Methanococcus o7 ITAMTRT ToAg |

gRERmRwRRer MA T \Y-1D
’ vw/mmqﬂzmwfwwwmmﬁaﬂmﬁmmmmnmw
(Mycobacterium tuberculosis Tata), ST (Diplococcus pneumoniae faw), SR¥WE (Salmonella
typhi- TGTR), IR (Vibrio cholerae o), feswafd@n (Corynebacterium diptheriae o), sy
(Bacillus dysenteri T0Tx) , 48<1R At BIGA (Clostridium tetani Taww) , ORI (Bordetella pertussis
o) Tonfn Irecciamebe @1 @ Tels O, mﬁﬂﬁﬁm@wﬁ(ﬁk@mmw
T el TTRTBTRAT R 20w AT | AT - ODAT - eI
@7]IRS @Mt (Sexually TransmittedDiseases = STD) : (I @M A FFER T SR MY
G IE (F T JfEre T AY/GrR @ ATRIRS @ 36T | @w- st e FiffenT)
Neisseria_gonorrhoeae GISTE T W@ B ANAIRTS @PIE AR (Gonorrhea) 961

TS ST GO Qe TA-FT TS I I ATS A | Treponema pallidum TN JITIIRTHT

RGN T AIES @it BRPRT (Syphilis) T | @ @Y (R AN SibeTel (rdt Tt #AtE aR
Hoe RS 71 T4 T78 S ANCA |
AT S, &R @t ﬂﬂ : STP-NIZCE TH (Mycobacterium bovis), CSCEI0E FeR | (STH
GWQA (Bacillus anthracis), 29EA (2, -SRI PRI (Bacillus avisepticus), NN QI
(Pasteurella multocida) 7% @IS IRBCGRAT frear <7 A= |
art R : [feg e S weve @t RGN Mo T AE | qrS T T
WwE A IR | NG PO (Agrobacterium tritici W), QFA AT @ (leaf blight) T
(Xanthomonas oryzae TAT8) , SI0La SIS @I (Xanthomonas vasculorum TaCT) TSHM @M 20T ACF |
Q@ WY T FIRFE (Xanthomonas citri), A F& (Streptomyces scabies), GTNOR FI&ER
(Corynebacterium michiganese), ST TIAA F1RG (Erwinia amylovora) , STHA Q185 (Pseudomonas
tabacci), e fo1% 6 (Xanthomonas malvacearum) M8 o e =w
8 | AMIHLTA 167 @ RAGFA : FIPGRRAT T 73N GBI @ FRAFS AMHLY 46 Woea A
53 T HS A4 IR | Clostridium botulinum FINE JIPO{AN AUTAT botulin TN e e tefa
A ATF | TS WLFF JF TO0S #A1F IS IR (botulism) T
@ | "N e : Sferesf rRRCHTR (TS T ek yfvs) ofaee SAa Seary 3 |
| ba Baer =% RBaad : ARED wrow Tev Wbt T+ AT | 98 IO reeofr
@-Bacillus denitrificans) T2HBFFER afrmm Wby AIGEEE 508 T& ARG ARSI GR
N7 Tt fE 57 I, T T AT I W |
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348 GRET-2T %a

S TSR FeTa # R : FIRERA FNG-191T, (TRT, FI APRRADTE A HEH 6
Y FCI UCF | @NF-_Desulfovibrio sp. CTRIR AIRTH Hre 3 IR NN Feaeg g B
br | JCACDTARIE 31 08T DT : O QRIS L7 I 1 T A0S AF GG 07 |
T ANRIREAR Rl : Clostridium sp.ﬁmqr«ﬂﬁwwmﬁmmmml

JRAGRA G WG
YFGHAT W RSES @rrE e fifsore urre Wit ey et
AT | HIACANOFTR AYRers TR oA 71 W02 S e T TR—mees @I w1 o
W, W REEE JRRGER T W | B_R WAt IeoREe Ty wn @ @+
bactericidal | A g FBAETF R TRGRAR RYRE T F@ O, S T A

bacteriostatic ! :

ek st

e erfBaribees feffie tafiEr aere 7@ |

3 | Selective toxicity : IFTIHIRAT FRH FAT, NFICWCZT F1S S 7T |

R | Narro spectrum : (FITAQ AJTATEACF @RF IAQ, VHIACACER (I THAFIA FAcoiaae wfo
FIQ

© | Effective in small dose : G SEFA 20 |

8 | Minimum side effect for the host : \NACwCz, it = o7l 7eq |

@ | Low cost : T I xS (I |

Y | Long normal self life : SRAMTTR 217 A sy femarer Qracq qR IR G @A [{ew g
- PO PR 7 |

4 | Simple dose Instruction : %% 4T JY |

G P @ w0
T TRORE P R 6w TGRS RGNS IS ANA? NFRWE AE0E 97 GF I

T FH IO Rfa I TF T AIRIVRACS ARTS 20 | RSN FERRAPEE W
CRB (AL AT &R IR GR G2 B 7B 07 (40 | BIRERT A1 T U 7o I < |
SCRE R BN Tty 909 W Ufew e wioww w03 | T @t R 7w v,
ooz, bl R qewet 2T 5 wr=T iee 26w ¥01 358 @t |
WIR®F : Alexander Fleming &% T 54 7% AN @ Penicillium notatum % fe7e 38

(RF=IE) Streprococcus VRBTR Jae IS I MR S @ W o weenfe | @
SIFBACABCE T (TR ZH Penicillin A3 2T TG (I ©F 32 TATARN 1 0 3580 T |

WBIRTF Ny WIGAADE T e, JIFGRA N AT ST FaEH (WF
7S AT <Amd A HIAT W 3 AR P T | WA I T AT T S eEw
RFE @ o SER F P R A TENAE S SEET IS AR TS AT |
BT 2T GeFSI (NHRAIZ5 |

ST @ SRS IR TR @R RGN TR oS ST o
SR T GTOTR | FTT TS WD A B o Rrght Mire 20 Hrore | ©F Sfvw
ﬁﬁf@mwﬁwmmﬁﬁmmmmwﬁmnwﬁmmm&mwm

=T A '
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o iﬁla dae

SR '@ FIFORAR TG NG
Andfrera fRew SR yrecoREr

s1 ofs AT WCFRY | TS (A (PR 9@ | @ @ qe W aghen
% | RNA 3 DNA W% | i e |

Q| R T - AHRAF, 0.0 TS 0.9 | G WHIFRF, 0o} WS ¢.o
TR | NECHIROR |

0 | R TR QR XA e FS | FET @O I ®AE FAS
AT | AIGE | :

81 (FPToTa (TF U3 (U | FAIBTS FA1F K- TET (IR &AL | (FIHS Fart W G T
3 e S %90) FACE AT GO T A I | | PP PR

¢ | FHITHs THfgfe TS HRCBTETEN € (I FAX (R | TS FABCGTAETH @ ARCACIN TS
' R eI faFane o W A | YR W GR 0% ferm €06 |
y | fRefge wnfres sgw SRATR Fefee Wit wrEke-«d | gesker e b
T SIYH A | FRCBIASTT WG B4 |
q| feFe WIBTE @Ffe/s | (FTT DNA I RNA (@ (I | (1T DNA @R RNA Te7 &R
@ efFs wibe 4 | e wnfe awe |
CAIRCE L EIE R 1] TR (T2 (T GG AT A | | GTHF (TR IR AT |
JIFG RGNS G

TRGRE Few T, oo G TRAFTE TR @M YT T ACE | @ T FE @ T 9
TR TRGE H I AE, e SRSre o1 I | RO WA WG T TG A4S
9125, BB, o 8 I5 (blight, wilt, gall, rot) G ZCH ATF | QAT JFIFBANS 4T I @MY 4R
TRCET ST G FRCH SR SCAB T4 2 | ~

2T (Blight) : *ITR T, #irel @ TI0eq B4 FRAfY (02 AR 1 SFFCT NG REAE 16 7
T | QA 41 AT FIRG (RT) (AT 0 ST 901 =T

(F) 4IF e &G G (Blight disease of rice) : YT JAGS AT T FIFCOE 20
S | @ ARAAZ 7 S | Qe AT @B (strain) MR THCTH & WA IS
FROPIEE | SN AT I @ T S AN AT LI P =W | Takaeshi S»oy T Fferaw

AT I (q, FTIORAR WF § @D =F |

@T‘TQWT‘I (Pathogen/Causal organism) : 419 7RI IO 26 AN @ W IR
AN Xanthomonas oryzae pv. oryzae (Ishsyama) Swings et al. Giin W@Fff\W, S} X 09 - 0.¢ pum,
SIS (BT 6 ACGT | G YT GRIFOI ACF , FAAT GS G I LSS A, O (B2 F I
| R A IS TRIGRAT GR VIR 0OR I | AR @I FFPT (AR, S G I

QI | SYTIR NG FIFOIAT CIFTPR, T, (NICR 18 TS @ HFBLP I BN PCH | G [on
QBT (Leersia oryzoides., Leptochloa dubia. Cyperus rotundus, C. difformis) '8 IJ XN (Oryza rufipogon,
0. australiensis) g (AT RO a= I3 (€T AT | .

@MY (Infection) : GFIT TS (AF @G TS AT, @ATH— @I e, @HIFS 1T,
RS T AT @IEE AT SRMHER TO7Ifr | AT o g, FI6T g (FNTHF T TS TR
PR TRl AT QT (@5 (Rl T, TRONLAT [ TG VT G RS T Qe I qR
TG TR 0 | I3 G PR SroTara ot I | TR SO AT A0 A e I 2
TW GR AR RO 40T | WCTHIFS B ST (:¢—00° F7.), T & I, 3B, wfirs aRke AR
IR SRIS! IR | YT AR A ACAING @1 R SR T | TG A Ao FS A FH
UTF, W & T G T @RI (SO0 2 T @ B 30 |
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39y G- g

G 7% (Sign and Symptoms):wmﬁwwwmlwmﬁ:

S| RIS WHES-CRLB NO™ Wi @ @10 3541 21 | _

| ST (S8 (Water-soaked), WET0R @ #4181 WICa Y = | SR (90 Wit AToR Mk o
=

© | AT T AT @ @TY ST TS AT R (BT (LA el = |

8| WIIGTE T T 1 0 AT 51 099 2T |

@ | FPE YLER TS M1 I IR T WF FA (A0S a Ak = |

Y | R orfe RSy areRite wanes S e g o el

9| SR @ 2T AT Fe SfRPTH IR @G el wea A |

b | SRR -0 FYIRI T4 511G ARSI S Z0S 1T | AT @ T BT 50T 210 |

5| IR RO! IHT T, ©IF T Yo% 4e I S ATF |

50 | YITAR MY PICAT T W 7 |

5 | SR AR SEBR 41 BB Afqoe =5 |

QT IR @ afrary
S| ACHTH I 2 @Y ARSTArGE A%A B A |
X1 G @ FRIG &4 IR | 3SR ATER (300 me/mi) @R or® WD (3%) vy T o
FAA @M TR I I |
© | TR A, SIFGACATE 1 STy ARTRFR BT 92 ST ST ST 1, gy Sofera w |
8| WIE SR AMEITS TS A | GRIGT 4ITHE U, e (A0 ST&THT 51 SIS 57 |
@ 1 TS AN I ACS 2, AT S <N FICAR T AACS 2 | AT (A SRR Y,
R (A TR G, N 2t (R w3 R Rearprrs zre o0 |
Y | S LA A DR ARAR AT TF STAS SIS 204, SIS UG @ WS AReeq e
T3
| IR T BTRAITCRE “ire] QIR %4 7T 7 |
b | NIRGITEH A @ = 40 I AT |
5| MR NEFR T (FCO 2F2efS 3 @ f3fdr ASer ezm e =3
>o.|ﬁw1;am1mﬁ%ﬁ$wnﬁﬁ@m ERICEF Yo-20 BT sAfémica Ry wram cvrs RS
cam [ :
39 | A AT W 0.5 % BT B0t v 901 fofeca recet NerafEs skt e =7 | -
() STl (Cholera) MA’T 23 27
QMERN : Vibrio cholerae WINS TGN | Q JFFERRIT WS GF 61, T Wro) 7 04T »-
¢ TRBH R oY 0.8-0.% WIS | I GG IV FIEEN AT | FERT G0 AN @IS
WRFCGRRT | R IP e SR @R SR RO T | SR @R ERAY (TR T
fSPom A @ IW GR FEWEA (Choleragen) ANE SREN Rfie w0z | RIS GIH
FOIRDTREA | f5foq Fremm Wy «Fmfbs st sRow TN |
G FT9 : TR IO QYA T RO A9 SwelIe (SRR | SRR &9y s 591 A, oitd
BRI SN et e & | @i otz R AT =k A TS oA | S s 47 e = | W et
T IR | IF IR FCU MHF 0, 93 TGRS (AT (70 6 @M WHSH T 9T | (TR NRICARA SRIFI5A
(cramp)«nmaﬁmm.aﬁrmw«mﬁﬁmwwmmmﬁmm

* T BT T I LI RN AP I IO R I R, (GICF JTHCHIT RGN (I TH1 90 |
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&R LT}

fTe AIta, G TR 2 IF T QTS =T | @R &ve Fisitr, Rpfa o (7w, 99614 @ Siowmar s
TR, SHNE! 95-96° F-a (TN ST | (@0 SbFS @ (514 I I e (2 3 =03 Ty ) srwer
FoCF IR | JF AR 9T (T AN 8 TEFEFIRE IR T WF @B Tar (@ 9 | we
G TR (A0S AR | GRIG] IETRIZASH S+ T @I T 20O AN |

2SI : I @A (WZ (AF ST A1 8 7199 (@9 =07 T, miﬁﬁeimwwﬁw
CFTIRS (78T 2T By fofeestr | s ©ieaa i) e R
m|mﬁrwwmwmwwﬁﬁmﬁmwmﬁ%m(ma -venous fluid) AT
FACS A | @ANNIE TS TSI GIEd FA0S 204 | SIS Ay SpfSaanbe e il @rs
AT | (NG I @I (AR @ “AfTATST (7 71 FTe #ITtd o7 7y P90 A |

2fSTary : Icerl GBS AfRIES @M, oIk fwm #H1f «itwa 37 Face =03 | vf¥s AN, 3BT <[E,
AW TS QR 8 AR JEh A0 A | @G (SA-3M (AF Vg TRy (et Fe@wd G, B A=
FPT (GTF AR A | AR AR I14G, RR-o@ %37 1 T T 71 7 Fra $@ @F eI
T | Y T @S A% G S A | (@A GHIF Feeram ol e s seear opfm (=)
ﬁrm|m@®wmmqwmﬁemmﬁﬂﬂmrmmwﬁemﬁw
q5fe 7o o7 =7 |
JRI : 53 W& (AT JIFORA AHTHT GR T&T | ; '

©F : IO IJTFCH A 0 [FAIPCA T 7Y, 1R~ RIS T¥, OIR k- &FF IO A |

Borraet : fFg wAfAret 53 W2 AP, SYErTRE, F059 AR 9: T3, Aifce A (e
A1), o, feet, off, sEfam =, PG syt 3faare ww, @afs G

FIEIS : | AT B FAFT FICF AN AT 53 w2 e 203 @R OIS Aframre! Ao
“fif" R Srreren fage s = |

1 @3 FEhre PRG reE eom g
F @0 TR TN FACS A GRS 26T
&7 So—d¢ TG @ fts =03 | do-de fifdb o7
el AF M2-9F 91 SR oA fErie s o
AR O T SR @97 IR | TN SRAGP
3G GTBCE o fres 7@ | @ Thw AR
TIRPCHRRAR T |

© | GBHTT (AT BT M @ g Y
NS AR % ﬂﬂﬂli? kaf )
=3 | gha il 5@ 8.5 : SERIFANCE 43 5F We-« PO |

8 | TYAIRP O BfRITH (T TRCE FIfAT TITHT AT 8oF T AT TI-(FeT FT
TR SRR TR0CF MY SITATSIF ot AT |

e|awm?mem@wwmmﬁwmwﬁmmﬁrmm\a/oﬁﬁﬁﬂawm
“ffwR onf Gt e Sfefie w #AfFa IR 501 I R Rwrer T mRel o aa | ket
FEIFT &7 4ES =0 (OFT |

AT : TRTH FYAFRET SHFIOPT TAEI0S-93 N5 @ 58w T2 a1 -9 g
MYIPIF RO 8 T S AR 0T (AT FIFCH AT (el A |

e TRRARFS 5% W2-9 (WEIBIF Streptococcus 3 WEIFE Lactobacillus JTIHHRAT AT | (5F
WR-GF PO NLFF & SABIT, SAAPA 7T | FGR 5F W2 (IS S (72 1)

T : SR ol il RIS e ARSI SIS TA |

EIE-57 (TAH)-©
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v GRfAE@-2ew g

8.9 : WA 2@ (Malarial Parasite— Plasmodium)
IR *RRAT @ISR S : [Levin er a. (1980) SFTTa]

Kingdom : Protista &Y TR :
Subkingdom : Protozoa AT, e,
Phylum : Apicomplexa CRITTAM , JIRY, SR,
Class : Sporozoa RN

Order : Haemosporidia
Family : Plasmodiidae
Genus : Plasmodium
Species : Plasmodium vivax, P. ovale, P. falciparum, P. malariae

Plasmodium R &1 ol efenfs Sysifaens &1t 7ew +ififoe | eenfoern MgeR ey vt
a‘rﬁm(m—ﬁjﬁ, AR, A7, g7 Tonifer) oG R Eiw srad b (e s wfeaifzs s
R SOICARA @ B IR 1 Plasmodium IS & vofb ewnfen Wy b ewifs sz fox fon
«mmﬁm@mﬁmﬁwmﬁﬁ%m(m@wm)m fgfe, @mer am

QU &S BT A A
%%Wm R @I o g
Plasmodium falciparum | Qretdra et PTG ST ©L—8b T/ T R
LRSS
N\ BHdsmodium ovale qwe ¢ TAJweyw | MRS (F))  GFRE | 8y 90T R wed &9
Sl TR T
N | Plasmodium vivax oMo ¢ Aweyw | RZS S Tl | sy 9% wwe w6 gdq
Ssal T
%modium malariae TfeRNroe ¢ AT | FRIBH TCaier Q) %! SeF Wed §F
\ ksl ‘ il

TR B (What is malaria) ? : URRT TR Anopheles TRBRIES (49 11 71) O €0H G

_GAM™ | Protista &9 Protozoa @"TW Apicomplexa HEq Plasmodium IgE T Yofb oEIfe qrl
TR RKfey cemer enfite WIARE @ W1 9 @0 GRS TSI @R T, Ok TSTOPR
(anaemia) TS Torf et v | Bogw fofeem A1 coiee @NT T8 T[S AT | WWWW
IR TR S @ T e 7T |

IRATAT AR ATGAA (5B (Vectors of Malarial Parasnte in Bangladesh) : IRFTATY @ *$6
>oft e T 1S FA1 TAR | GTAT N4 Anopheles TS oft &l e 47aAe 5B
(e R IR @A E) Roww e @ m | G AS— Anopheles dirus, A.
philippinensis, A. sundaicus, A. minimus, A. annularis, A. vagus 8 A. aconitus | STAA N &N 8
g Rowe g s =3

et WRe wfFe B2 (History of discovery of malaria) : ST Road ebiey
@Mt S ey | B9 3900 wemﬁwcmaﬁwmmmmmmmm
o3 ARgE 1) B @I AEET WA IR TR RS 20T 0T T ‘G G N
TSI | T ACF T GE (marsh fever) I 20T | Malaria *fo T4 P2 IE9 (%= Torti

32¢© T | 7o TR * Mal (- 4¥S) € aria (I€- ) TS Malaria 193 Beelfs T3 wfef
Mmﬁwmw%m ‘RS Y G WA @ Y 21" shbo RBTH
AT CEAIRAR ISR WFHT #FHTSAF (Alphonse Laveran, 1845—1922) 5oy Nad A4 TXS
m«ﬁ%wmwmmrﬁmmmmmﬁ
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WS w >q§

oW IEW | GFW TNSANE dvoq RErw fFferesfer ¢ el @ +7F7 qvT T4 T 1 drda
R ord e e wive &b cwrkAe eI 1w @A™ 7 (Sir Ronald Ross) W&
AN @, Anopheles TITE TP @ @I SAY GIWR (AT THCR [OE DR | @ PIREIA
WWW»Q@WWWWWWW@I>bsvﬁjﬁﬁ*ﬂ?(8hort)
T TS (Y f-afeegridfbe Adramifag 3= e |

F GIRIG (Brue Chwatt) d>b¢ BB Wrafmn ffreae Aafs or (= (77 | @ @R MR
(Bray and Garnham) dd%¢ RBITH TR &Iy &8 Plasmodium TIPS eEnfoet i @3 Sifere
AR FEF |

WO @ I : Plasmodium SFECT SEIEA | PR RfeR cmd 8fie 196 @Y
GmmﬂAnophelﬂWCﬁm?ﬁﬁmﬁm : M*H'(T \%")(7

AR QT *PFFTR (Symptoms of Malaria) : WA AT QAT HAFE ST AT ALE
TR T T I AN Al | SRV 1 (AP o7 TSI W (R0 THFPTZ A (TS T
F0A | WA RO TPPTR mi -
> | @R A ofica—
(i) R ©@, Faw=, ST, @O @R AR AR @ 7 |
(if) SR T, SEPIHCS R, (oA 7t @R A Ao O Tpe = |
R | AT TR AiTe—
(i) 20e S W 8b T K 49 G A |
(ii) T2 T SIAN@E ZH (104°-106°F 248) |
(i) FCTF TOT */F I T & (=TT I |
(iv) TCER LTI YRS KGR I AR 2 |
(v) G &S 3—o T 7o =% |
(vi) T R fonfb sy s 341 Aw— (F) Mo o[y (o FfF6 2z > %1 gf =), (V)
Tar w1yl (-8 m‘:rirﬁm) R () I Y (- T gA =) |

© | TR FUrS “Hita—

(i) T 403 @ @I SFB @INF IFS (liver) 8 AR (spleen) TASRFON S T | WFS @A
M AT MRENHABIRA (lysolecithin) TE e 376 = T NS TSI IR @2 0 |

(ii) IR AMT AISATE IS KO |

(iii) 2TSRA RCIPNEPT (haemolysin) T SHFHIE Ty FF I @RS ISHAIGTANS FIAFOIT
R AN I, FCT (TR VRAIGS IGHATS! (AT (7 G3R @I F3e1 0 (419 #1498 11 T |

WARTT *REANT (Plasmodium vivax) EINEE :

T AR T S (AT OF I Aew qew P, Ree, o Tonifer o wfdarw wnw fwmw @
WY TEY (U ST YIATS @ SIS (liffe cycle) T | Plasmodium vivax-98 GIRT6EE FAg
A0S T o 4 B (AR LTS &F; - A 8 T3 |

Q WY : T TS 8 (IS TSN ARG WA G A1 LR B | (AP 2pfere
W{W@Wtﬂ G AGRAP (AL (intermediate host) |

Q R : Anopheles NIFTE IIFH LEST TRAF (T ARGINT A G 1 RO 700 =71
TR @ G B (AT (definitive host) |
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Sbro GRITE-2T g

R, @. (i) 9% Iree @7 ermem-fRefo Sar 39 IR W GRS IRABTE I STAT S ZIH A |
O} ORI WA WA AN TN WG T GRS s w0 | ot e §ei@ Evolutionary SeTaTe |
Plasmodium &% GRS IS WCHCR | BR ORT GI(B (A7 MY (TP A Gl RIS '8 ST G NFICACR)
GIRAGE T FACS AT T |

(ity @ & Anopheles T AR @M TE @y Fr TP R “ARrgoew o Tw 1R 4w 1o
mnmmm(ww)wmmmémmma AT TR FTR Y I SO T O
] TRAZ IR N TR I T |

WmCulexarAedesagf%m@wﬁﬂm TR (TR qTERY WITR, I GRG RGPS W8 TS
WlwmammmmmlmAnophelesmmmﬁmﬁmmwmmﬂm
T 8 @0 o O |]

Ly TR R S (PR
v
v v
NFACACE, (ST T ) TP (R (A &)
¥ ¥
v ¥ \ v
@AMT ARSI GfsrRfos ecEmf~ e s
(TFTS) (¢TIES 7@ wfrer) (07 (TOTF) (@R AABIA)
¢ ¥ 3 \ v ¥
> | G 32 s | BT
fo-afsrgrizfoe aQr-afiErRte 2| s "
TS R © | SRS
\ ¥ 8 | BRI
S | CHTGRATETRG S | &S R
% | femeremas 3 | (OISR » :jlﬁf‘ﬂ?{ﬁﬁ‘(
© | RES (i) RF-GORRBETA | e GresmEs -
8| RBOATTHE (i) JNSH-GORRICEAGTH o | sz
¢ 1| QS5
b | (RAETD
q | oS
(i) TGRS
(i) NGRS
TR TAGE

TR PO ¢ RS ISIAP WERAT AT G G AGSCS ST g I | 9
GRAbE RS AN IR EFamRiE gafd Ret i Rum A | @ @ SR AR
T | AR SRS FRCENE 76 Srest om w41 a5 | 72— | @b AT 91 7S AR
GR R | GRRFIRGE ReEr 31 (RS ISR AT | e atra Srfee 39T et =0T

S| cNfbE RrEmf (Hepatic Schizogony) : ¥ IFS (IF Ao TERRR REA
WWWWWMWMW%M and Garnham (1948) ¥4 TS
R G @A eI srea 3 o | o RrEi wfs skfitam Wty eabe zm-

(%) R-afireridfbe MRE@MW (Pre-erythrocytic Schlzogony) AFH IFCOA AP (RN
(ATBINIG) CHATAERD (AT FBRAGES PP ofe A& FMIariy a1 5@ G -
«fSPIEHS TRCEN 0T | @ T GFHG AZET (TP rooo—0000 Wﬁwl
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(¥) TH-aRreESF FRCEMIA (Exo-erythrocytic Schizogony) : AT IFTSH AHASIRNT (FICT
TFBINRASTED 6 (OIRFBINCAGEAT (AF TAH ¢ WIEHFB AT T A% *[&
RS M A AT G-t MRS 9 |

() B-aRurEts BTG : Anopheles TRIT AFAGS SRS Plasmodium-G7 CATRATGTIG
I SAfe SRE S A | @ GIOR TR WRAAd T CRRIETEDSI IO AT NAICACR 3
FE (R TSTICSE NG IS 2 @CUBIRPT (Chemotaxis-(FIHAT IS Swl=iad oI (@A
6 I G PICE 5oW) 9 IR0 TS 0T ST G | TFS ARG @ o e BT S

QST LT T = |

_ 3T CTRISTEG-03 TS (I & : CRIEERDST FeFws, 9% g (So pm—>8 pm (Y @
0.0¢ pm=> pm &¥), SV JAFLA 8 TS A FBICT TRIE WGP Wl | AT FIS ST
TR 43 e (n) FRERFIRT AE | CRIEERE 76 W11 RS 20 wo NG Wy IFCS BT
ST R TFS (I S RATGIIRIG & IR -y AReania b oF 30 |

_ X TeRBISTEB (Cryptozoite) : TFS (I AT 7 CHANAGTIC AWy (2T IS OF I | AT
229 TR A9 G APRETS 0T T R TF WA CRITAGTALSCE! (ATTII AFCBISHCT A =2

® = TS T
o
TFo (IeEa e

ﬁ-ﬁmﬁ

! (@)
() aran-afrriefe twmt| | [(3) R-afeiabe srewen|

A”(‘. \r)/\ ) fo@ 8.5q : oMb 31 75 M@ (fFfoF™ a-d0 f) |

© | MR&H (Schizont) : &S fFrbreraca FEfFam warre Refte T e Mt Wy |
fREfFmiRfE (aeferst 4/ Sooo-3300f6) WM «fire =1 & MEfRFRAFR & @ wine
B 0 |

8 | eRBITARIETB (Cryptomerozoite) : AT AIGHT TSIHA oAy aAfefo efFaR siaoi:
g I CBTeTET &N = (@ TG (I B IR O B TAAGRG AT | QST HLED 8 TF©
@I @ERE o (@ T TFCOT AGPES (Sinusoid; & TYF YH)-q SRYH I dR G
(T TS 5F &F I |
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SR G- @

TR TS ISR (FIT (RATBIIET) cmmmma&wwm
A& M WA T -G iremi e | @3 R-aReriibe s o zrs
4 8 i T et | @ I GTFT FRED (F bo00—20000 GATETAD B 2 | @ TN @A (02

ICOTR GRPITAT %9 (7l (TR AT |
(%) G- aReyPRD TRTeIf : 9 ST droveTer gzt -

M R Mirem St Teoty feRBTArETIe TEN RANGAIRSE ST T
qH-<fAeeriRb S FRrEmi ST o I |
M:mmmwmmwmmmmmm

ARED T AfeS = :
| COIFCBITRATSRD : ARETH7 afSfl FRERFIER SR NACGeY & =7 3R ASTTTINET
AR WIS 2 (P TP (Y B I S WO BRGS0 |
TP (I O : CONFTDICAAGTIG T ARerS 201 Wt 73 @1 e wea e
WIOT GR TR TR TP (PRF WFAT FE Q A FRGE WA | @ TG W TS @pA
CAEGTAC AN IR | WA fofers qmmans 7 wic:T © a1 TW- (i) DI 8
(ii) TR B ITCRAISTRG |
WWWWW@WW@WW@I
O WHFoT (MAGRLSTN T FE WHEW FE 8 TR @R (RIGT WIpfen
mmwmmmﬁ%wsmwa«mm&@m(mq
AT R FT I | CRNATSHD (AT 9 G A8 (MRS A& SR 9—do = a1y =1zt |
R | GRFIRBE RS I MRS 7SR N e : AT 7T TR (A0Z ATECR 7
T ARG TS WGP FACS b 7 T AN | Q TS -GS I (Pre-patent period)
I | AP TR CHATAGCAT TFS (I SR 7 <5 Reifers 1 2 Jergy e @ | A 36
T A IW ARS @@ [EIfEe T raent A FAwe onw | U AT @ v e
CRAETAGTA RATAGCES (hypnozoite) 3611 @AMF A1 IF© NGNS B MACHRGIECH-
(TREAG AR NS I Wt FAR 7 afyrnefbe e stwa oF =) ars /e
e Tl ST%) <1 I «
QITIEET  (Trophozoite) : WRAFTAGIFBITNAIGTAS RS FTSFAFE (RBC) SORAA
R S 0 TN 08T 8 CIFIRE 2 | 3 (ORI R @ wie GIeemd 907 | 9
Y T (MR TG G0 (IR (71 I | of T55% o vy
| BTG R (Signet ring) : ETE® Ffem wow= Wmmqﬁiwmm QTEEs-
R (TG SR G0 1A P8 2 | T G @ SRCBILATET AT 0 T | @ GG RS

G0 ARE A kBT IO W 2 | 9 S Briab e awe |

© | WIFREE Gt (Amoeboid trophozoite) : &1 b TOIF 4T "H@?ﬁ ey A T
T W GR AFGRAT wemREE wpfnr afs 1 7w o’ e witkae - gt @)
QrErsn ReNeiReg @fod TAmmre A 929 A G3R R 8% RINEER (haemozoin)-4
_ARI® = | Q@ T (RS IR0 SRR 0T T GR GAA FNZCOTAGCH TG TG WA T T |«
ANISTEACS FFAE WAL (schuffer's dots) A0 | ISR w1, IR TS (v e @mt *=e

FA DA

A
smﬁuﬁ?(s.:hizom):mm-aawmmﬁﬁwmwmmﬁmgwm
T AR | Ao 7 fCfFuT Sl orfere Refere w y:—28f werey e i @ «
739 R [AOFErRE 4919t Fees 07 |

@) CVAGTAC (Merozoite) : A3&5 Wi efls AOfFam & 8¢ o1 47 ARGHAET @
ATATNITR 0@ 2T 33-d3bfb MR @Ity “ifiirs =0 | Gvae CRASES I07 | CASTED ST
IR AT ST 7 0d Hfesrs 28| *REIAT @ WIS GITED (rosette) W 0T | TATSTRG ST
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5"3[@;“ Mo

¢TR® FOFR AR (X AN T& T IR T (TS IS AFAA FAF AGTH IS ST
Wﬁﬁiﬂml WWWWWWW@modmmwvax G 8b TBT AW e | AfeG
mmwwmmﬁmwmmwwmwmmmnmm
CITIRLOR STITH 2 (AP AT 7% I~ 148 STISICS JSIRY] (incubation period) ITCT1

5@ 8.5b : ufirepnEfoE MEEmfw |

b | RCEFIRG 87 (Formation of Gametocyte) : <RPIEHF FIEI Stk Beoly RS
(AGEAT, QIUPTSAS qR ARGCT ANS 7 W FIES ISP TR FBe T HRNGrIRE
167 I | MIEPNRG FoFe; TU—

(F) TR/ RAFACBINRS : 91 50 pm JFHARMEE, AZGIATETT T AT 0 2 | (FHLT 00
e Jofa et w1fys |

(¥) TeaF)/ FMRABRAIRS : @31 o33 pum JHRME, MRS o N e =7 | WefFamt @iy,
T, e S]gS | Afiee irbries o 2o A »b I A AT | (MRS TSI S
MIRCGIIRDGCEIR AR (PICAT ARTET 2 T | ARSI ARPFECN &y GHacs B TP (TR & F0S
| a e g T 3G RS A A nREIRbeTT @ e A | Wl e WS
TRIRG Q Freg caf Smee & )

v Rew AT ARTarA afieePiRibe Meramy

>, (PRI B W IS KA 27 | AR @IS FeR 906 |

3. TGS (TR R BrEs , FBINEREEs ¢ (WBIfetHr- | Greewas, Foes fR, Akes ¢
CRATGTHG NS YPPTR “ANe3 WY | CCATGTED {IPTR Ol IR |

o, Reem Ty = | o8 ot Reaee 8 =1

8. (PR AfSferal | @ b BARPICT NILea @ < A | «q 5@ HHRI VAR FI5YfPR §F & |

e. R, W 1 A | HRGTHS AIRCF FAFAPT WA 1G0T T |

b, G LRI JofTR G X |
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S8 FRIEN-2RT *q

]G (Incubation period)

ARCACR & 2T A (U @I 78 g3 AR =4 198 e @i 8RRy 1 Ffewe
| IR RGN ISP (I TP NI W AT A0 AL §GF = AL, WA MG
CRTATETED VINICACR S0~ TP (AT S I GR G beera ey i sfsaw 071 @
I T TFO (P OGS (@R (IIAT T AP AR | TS (P (AP CRASTCALST
S PR 2t I qR @liae R[Sy 4ot Sfsww I | (19 S A"SINeTT 79 @fRe IHE
(Pyrogen) 9 I | A& @ ARATE FWE AMAE AL €SI FRISS (TR SrANAl Jaelrs
T IR G2 W7 | RS Plasmadium ewfes JeRg) fagwet :

%%i)/flasmodium Jfalciparum b—3¢ 9, (ii) Plasmodium ovale =% &, (iii) Plasmodium vivax

3—20 W9 G (iv) Plasmodium malariae Sv—8o e |

I (AR GO
TN 0T WIS (IO TR T& T 369 2 201 WRCEFILGR (o wera iy wid
TR O AT FCE | Anopheles TS ST TR ARIATOET TGN 7F TR GRISTS KA
FE TS, Anopheles TR (MBFow MRGFIRDEEN @ FAA TGN 1 AP QT ({06
AT | IR Anopheles 97 A THAYS GHEZTNG TN MINEINRBCTET oS 419t &F FACO Twie
| PR (AT IR G s e e conmiy o/ /g =7 | wRiF MR ’efbe gk

ARG GG Gb e it 41 I; TN (F) WREHR 8 () cmieantfy | s g 38 (em

A :
€)) ARG MA (Gametogony)
TP To SORHA I B T TR SRF A e sREeR 0e | smieere
IR WS qieet <6 | T
d IW‘QQWT TRCGITSTARPT (Gametogenesis): “TRTGTETARH T'2FE | TA—
(F) " ABICETACRT @R (V) BarewainT |
(3) " IATOITETPRT (Spermatogenesis—sperm=-%1, gen =9, sis= A&fS) : NEEPIIACEEIRG

F TREGEFPIIRT I UG o RS @I 0 SRS ARIETAte 3011 @ efer e
TAYITA 9B | JA -

(i) 2RTY MRCEFPIFRCTFIRGT DT2ES (n) HEfFams TG Jafers foe = 8 - vib THeR
AW (n) TSR =ifere =70 | @ T iy Fa® (@rer (8 - bB1) RS =)

(i) &fef e Wy @6 = Y FEfFmT a3 g FEfFTTR srfce A=GTES o=
T | GUACS AIRCBTRAST R SSTH 07T |

(iii) 97 =R ERNF 7= FOYET FCEET o7 7Y WA TCOT MAFPHIRG I Frs i
T | [0 TR ST SROTNR WA « AT T0B] | Wol TR It SRR Ao enateR 9

18 efeae THFTEE™ (Exflagellation) 90T
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f5@ : Anopheles & | foq : W (AT FAE S


Mobile User




Mobile User


@ - Anopheles TG 5@ : W@ @ze FaFE o


Mobile User


SYER Sre

(iv) NIECEHTITGC LT G ACF, A G P (WF GHPICGCT ST AT (A
T T I GR R s sam w7 rom S0 AT |
© (¥) DemARM (Oogenesis -0o = =Y, gen = %57, sis = &) : VIFEHRTFNRG T

EFPTRE I Ry oo Mo 15 aftrns Deretafe 307 )| « aferar I S 906 | I
(i) e &S TTeErRrEmIzs-ua I (n) FeFE o =@ ¢ 3 fb 3@ FaFw orEer
TIPS 1 T=rs Afes 2371 9 Tl (iR I TS o9 9IS @FIEa FRS[ THoete NI of 73
AN |
(i) R AR AT 3w gl By 20H 65 | @ SRENS AP 8P/ (Fertilization
cone) ?Tm‘ﬂf (Reception cone) I | fe=areya i « *epd JITR S_YH A |

o BB (2n) —— frverm

ok @ T o A
BB (SBLT)
IR

fom 8.5 : TIFA (R Plasmodium-43 QTS |

3 | FATe® '@ MBI 15T (Fertilization and the formation
of zygote) : Y® WAEMROYT GIAT PRF RIS
WIEHRIGR 31 =R e =1epa e s &8 <k afShT
feare «3fb 7 oFY A F@ Gk AT oA A
fAf¥e foa 20s = ctFeR skeis (fer) sfée =1 |

© | DGRIAB 157 : T TF CNOT Y338 THI 947 (IR 8
foroe1 EReIG I1oe =W @k fgBr e wer F=Fs 4w
0 BRIAG (Ookinete)-9 AT =T | QOTET T Sv—28 p
TR EpO=¢Ji fbar 8.0 : mmmwl

8| BB : VofIAG 24 TIR (TOA2 TR TR
SREBIR (o A eI 5% s o (e @ 40 ¥R Wy BB (cyst) WA WA WS T

. BR-T (TFA)-18
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Sty GRISEN-2T g

CieTTa. BRI (Oocyst) e =01 @3 M EENF-IMI It v = A | BeBinse vew
G T T YT | WFE GI> TR WA A ¢o—oofb 8 BeET (7l I | TAE
Y (RICGT (RIGT SfbT (1w | BEFRT #/fF1® TS do—0 W T Tt | BeBrT wAfiers ==t ©F e
ST (TR GR TAR DI (AF TR (AT TS A | s BefisSa wem 249y S/y (e
8—¢ 99 qCYI = (¢o—vo p) |

S)) croamifY (Sporogony) : CHITAGTICHR Terife

TP AR AIONCF ' WA WA SRR AT TR BGBET Wi G (F ST NG CATIGES Wl
Y 3 0 O AN 0T | AT SAE S G I | eFeTE oft @ SR
7S qY I WYTT GRS Hew oNarewat wir ofiae =) cHEnN swelt AR a9 )
——

> | BePiBa RS Rerem : T o ey Sy efelt Tebssa (2n) ofgamt e
TR AFOTS '@ 17 IR TIRBIBFT ~5Rors Reiere 2 I RIS TIAES (n) FERFIGT sifes
T (WA I 92 A ¢o—¢oofb BT AFT A | BBt @ NRHHIE (AT TRt
S (Post zygotic meiosis) T 1 |

R} AfrgoTre TEPE : BT obie SR AT SRgm SRE fss fNSiFTeTe R e
RGN & 24 6 AT ©fF SRS (@R *if3e 20 I TRUF I 9 5 (@18 B 27 |

© | CATCATECED o187 : G (PIRGTT WS RS I TF WFHoa OIS (Sporozoite)
S 2 | CAAERGC IR FP% AR (ot TP Renfn 1% = | walt BT Am we wR
CIRIEED ARFCS A | CATAGCGL RCAFFT (0 TR RfErs ot F0a aa: GRIT S[RgH
IO ACE | G P RS A 0,30 000 CNAEES ARFTS AR | TSR] BT @I
T TE A FCT ISR 1S So % AR AL AR TGRS J7 R SICEAam @t %
I | T TGS CPATACADST &R { TP SR I | @ A (SR [ S el 6 Sfeen
A S |

IR ATRANT SIAOCE S
@I QR AT IrAwe ¢ RoAwe wie Eahie WRETE ST (alternation of

generation ) I | WFICTTRT GG G0 SEAAGIT AR BICSIRT 2N | T GBI SEary 905 |

YIS (n) AT ¢

CHATAIECED W= (n) ; TR (TR CTAMNG 001 B 0 CAICIRE0 Wl (n) | @ CoRISTRGIE
TP AT TR TR I T T4 I | @ T (PRGSO I 02, ST S
foAfoeeT <02 | W17 @ TR A SR T AR &0 R |-

NAEFCHIRPTBIAGEE (n) : CHIEHGREG (n) TR TPOE@ WG I CRA @AMBF
ARG PE A R @A AREER T W U RFEBINRSES (n) |
TAFIG BTG VR RS ISFAIF S 90 GRAFIEe TRramf 5 ooy
I | G T B W NAEPHIREEEIRE (n) @ YIC@HMRCEIRS (n) |
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ovrq

r——»@@%ﬁ’ﬁ@n)
%m w (2n) ©sf% (2n) \/
' 1\\
(O v/ iz (an) é’ QY
----- T TS ()
/\ IS 7T (0)
RO @) & G @) . RmeSTeTEs M
!
MITENRCEZE (n) GFIEEG (n)
W’mm(n) J
(TRGTED (n) < FI3T (1)

fo@ 8.23 : WA ERIgE SraTbrer TsET @IfeT |
foomre (2n) Wt - :

IRTIT W (2n) : W (TR RGP I A o @ T @ R MRG | A @ o RS
fiFa o0 wiRes (2n) P =

BeRAAD (2n) : TRONT TS 20 3% 303 DR (2n) 1 “ta B&RFAG BB (2n)-9 “Afiers
| foome (2n) BeBrT B afers Rt wm grawe (n) CATAGTES B | @ e
CHTRATGTID W TP AT TN NIHITACR AT T |

%mwmmmm,mmmmmeﬁmw%m
SRS 27 | SR WA G ST T G R |

G 1S (Significance of Alternation of Generation)
> | T GHNR efed 4RI Sy AR |

R | T QIR RArRe Refacs wieT )

© | TR SR Rgfere et e |

8 | TR GRINE GRbT 9 =ea |
@ | S AEISTS (3fbay W o et Y =7 |
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Sorbr BRRGE-AU *q

TRE AREIT SR 8 G STE W AT
e R ' S 5@ (FETAR) AN 5@ (CETAm)

. (IR @AYE IS | WL TS 8 (RS I | TP TR W 9k Refee |

Q. TGRS GrPTR AISTG, GUFTEET, Eers, Frab R | @ swF s, wReie, Ve,
8 (AICEG @ BT WGTS! 41 | BefPT 8 CMITAISTAD (7T T |

o, T4 4o B IR | CPITATSTID |

8. Rewrewaw @ 5@ CEd fes fRoareae i 2w | IR farareTa 8 = |

¢. TR AfefaE | Freiffere g9, GF X SwTes Bopre | (SN (AT ST (o TR AT

Y. &R TR W | _ w0 A

q. mfiG PN R

b. SIRCD @Ry G R 7w W 6% WRe ey | ok @ F et fem e wges
QER PIAT VAT (R | A )

ICATAT TR (Transmission of Malaria)

R Anopheles IR YR @OR R WA P TG | mwemmmﬁﬂ
Anopheles T atie F1o ot awfeT @ ACR FEFeNT M WH T TY NG MR |
eI oeTs M- Anopheles culicifacies, A. stephensi, A. fluviatilis, A. dirus, A. sundaicus, A.
minimuslwmmm%ﬁmwmmmmﬁmﬁmml
Plasmodium vivax TS F& WG PIEBGET NEa 7 A 4, ¥ Plasmodium_falciparum TS 3B

ARCGIIRBETT wo—Yo i, QIF S0 o 488 (06 AP | G TEF T @NT \R S G I
WWWCWWWWWQ?WIWW WA Plasmodium vivax €9
wwe: S @R Plasmodium. falciparum @3 S@: ST TGRS T (TR AT IR 1| IHE MG
i@ RS ANGEPNRG AT OAT A (active) qR IME WS MIGFNRDTE @A GF TR
IHFT TR qT G AF S AT 0 | T FA@ g P (R Rfey 7 G e
T T EIEBGET (06 AF, A T SRITT TR Genear e 78 2w I |
RTEPIISeT ARG 8 CHTARN QT YN ST CHTATSTED TeAy IF TR RS
TRYA A | @ TR (@A TGE AT A WGF Q Y TRV TS | GO WA TRt
T R AR S-S TR 2T |

VIR IS G IS FroR IR $y

S 1 MRCER O MRS TSI B (STX AT TSI Y6 T | WS (RS ISP
@S T |

L | S IR TS @ AT HIS T I, IR A GOT (XTF TSB! AW 48 2 |

© | G @A ML (W lysolecithin AN GF (R ROa® smid Fpe @ 11 1S Tow !
@ A |

8 | *A&A haemolysin TN GF 4 GG TAF FF T TOIRF TAF® FTIRS TSIOFT FRHA
IR | |
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& Sod

U efdFia (afStary) 8 fATET (Prevention & Control of Malaria)
THRT @R T TS G @t ok T AfSr@neE TG 9 @ LS [F A W |
WA afesr foTers TS AT, W (F) TR 4T, (X) TR TS SGFHT R (o) ol |
(F) T N : TRFFTR R AR TS T 791 A R | TR Ag) S w0 G
(i) ATTCRE R/ : TR 97 A7 Afre B g | ok AR et Afrere @R, [
SHfEE AT, QT G A TS 7 30, A HCHATHR Q-G , T (FC6 (IR TG TN
AP @ YEAACPFE @A FAl 76 |
(iii) ST & PIBI 3T 41 : 26T AT & FCB PP ST @ FHesit it 37 =W | ~Afes @™
A i amid b e @t STETR wend WA e | 'Sl a2t (BHC), SRS -
(dieldrin) ToTfi FBAF €54 (SR NS FRfbea feer e et @ eI st 11w | ~Afees eremige
T b e, At Foed TS T T a1 A% TR FoeS 20O AT 1 |
TAETS FAGT A7OL FARET <A S ARTR R & AR | OIR (@ T SeIcH TS 31 FAeen
B 26T R AE Q@ T TR oMfE, IR, Br, w1, coef, <, S Ton e
TSR TE 1Y FACT G TR ST 8 FATANGTNS T I0F | qro TP} LT AP sifsere
ATF EIS |
(i o e G+ TR R RN ST IR-SFHIRCA 4T S P W e 3t

TR G ] | @RIl RSy apirfae s fefbr I Gt «r TgTy TG B 0 TIRITS R
3T |

(iv) BT JIGA : TI 12T GTIICS T FFICAR G oA TR T & |

() TR AT TS (NS WGEH : TEF VASI-GIAFH TR T Ol (F6 JIA A
TP AR ZCS WG FA AW | GG I 31 RSy «@taa ¢ 9T 390 A (LRI TGS WO
R0 @R T 31 T STACIR TGT TP TR 20O S5 T | *RTAR T 1R e GR T
QLo AT T 4T |

(%) TR R BRI (Treatment) : TR @AM SRR TFe et awim T4 N0 |
@M =HIE 1 ¢ TogE P AW A WITARRT @ S Al winew IR | P Nved 19
TS T PRI WA AN P 694 | @ FEARA wHR IS fefers ey @ egy tofv
TR | (AH-FAPEA , TR, (PR, WISTAFR, oA, A Terfm reefaam sv&nd
RO O WA (31 g @qY IR NG IR | GRS WS GIMCE TS THI AT FACS T AT
cifree g 4% orn SIS, 993 S Q@I R B0 AN |

SIS P ¢ AT WY W GLoTR BTG ST | GFIARPET SR T GLoTR IRFACATR
mmlmmmmPﬂlcwarumml

R, 8. ez P 3 391 7 B 0T 1 T QR (AT BRI 797 G G WAy & | @ (S
fivs s safs snfiwm = |
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0 GRRGH-2 7q AT \9- L0

Wiz B (Malarial Vaccine) : i€ 4/ vo 3= q o SN AfePS 2wy g
o TR eferaes B! “Mosquirix” I RTSS T8 A | European Medicine Agency (EMA)
FOMYR & Vaccine-(& TS FTa | MCHPIEIET € PATH Malaria T elfbian @ Piiew
fawe Cﬂwml 9 coree @ BF Plasmodium falciparum SRR Fta Fdeq Spfoafs
CRAML T | BERY F, SFPR TR-TRRA Sttt @ ARG T SR @ s 2 @R
TS T JLIF A8 T | O IRFACH, SIS, BRI @SS ARGRTF St (PaIeteT @ QT
T e oo W ot

| TS e+ TR SIS SIAOEHD W P ST GG < | @

A-TUFA

SIRAPT : SRAPT M %3 T (DNA ST RNA) @ @ifSs fiea ofye crmfierm sf
SRS ST T8 | AT SO TSI 757 I TS oM, S SRCPITE 20 R 9
T TR RIS A | SR I, (TR, SR, el W A1 A 20 A | TMV
SIRAPT WP, HIV SIRIFT IR, T, SIZAPT el T | 9% SIRA0[ HeEs SybE RNA
@ TMV, TR ¢AMif1e BRI, (07 ©IZAPT | T3 SIRAGR 8o 1e DNA @ T, S1Za,
TIV, e Preaw Torfn | Sfw, et (Tqet), ooiRe 98 @ow e SI%a0T | HIV e
T AIDS @M, FS-SIZaAR fee coxga, it wizamt fa oeires, csfieet ©izamt iy oo
IR

T, ¥R : T, ARGRSFR e «fifoe ozam | i ¢ ¢& 7% 56 Wt e T,-e0-97 o7z
3w | <7 fAefFs e R DNA T vo 000 (&S FEHAGIRS fiy oS | <A TRGRRTS
IFT @ FRH FA I WA AN IR FIFO AT |

m:wmmnwﬁﬁmwﬁmamwﬁt@%mm&mm, ‘
S G | JRAGRAR R 4w T 2o fi-wreey efiwwn | ibrs, “ifics, o, SR
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