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kz' ;]  jf ljefuåf/  f hfkfg cGt/  fli6«o ;xof]  u lgof]  u -hfO{  sf_ sf]   ;xof]  udf ;g\ @))# df k|yd k6s k|sfzg  
ul/  Psf]   æe]  6]  l/  g/  L k|of]  uzfnf k|ljlwÆ k':ts g]  kfndf kz' ;]  jf ljefu cGtu{  tsf s]  lGb|o tyf If]  lqo 
k|of]  uzfnf tyf ;fljs lhNnf kz' ;]  jf sfof{  no cGtu{  tsf cfwf/  e"t k|of]  uzfnfx¿df k|of]  uzfnf kl/  If0fsf 
nflu lgs}   g}   ;xof]  uL k':tssf ¿kdf /  lx cfPsf]   lyof]   . g]  kfn ;+l3otfdf k|j]  z u/  ]   ;Fu}   tLg txsf]   ;/  sf/  af6 
kz' ;]  jf ;DaGwL ;]  jf k|bfg ug{  ' kg]  {   x'Fbf :yfgLo txaf6 ;d]  t k|of]  uzfnfsf]   ;]  jf k|bfg ug{  sf nflu of]   lstfasf]   
w]  /  }   g}   dfu ePsf]   x'Fbf o; lstfasf]   klxnf]   kl/  dflh{  t ;+:s/  0fsf]   ¿kdf k|sfzg ul/Psf] 5 . 

of]   klxnf]   kl/  dflh{  t ;+:s/  0fn]   kz'kG5Lsf]   /  f]  u lgbfg ;]  jfnfO{   al9 e/  kbf]  {  , ;'b[9 /   ;/  n agfpgdf of]  ubfg 
k'of{  pg]   ljZjf; ul/  Psf]   5 . of]   k':tsdf :yfgLo txsf kz' ;]  jf zfvf, k|b]  z cGtu{  t ;+rflnt e]  6]  l/  g/  L 
c:ktfn tyf kz' ;]  jf lj1 s]  Gb|sf cfwf/  e"t k|of]  uzfnfx¿, ;+3Lo ;/  sf/   cGt/  ut ;+rfngdf /  x]  sf kz'kG5L 
/  f]  u cGj]  if0f k|of]  uzfnfx? tyf lghL :t/  df ;+rfng ul/  Psf e]  6]  l/  g/  L k|of]  uzfnfdf /  x]  sf k|fljlwsnfO{   ;d]  t 
;xh cg'z/  0f ug{   ;Sg]   ul/   /  f]  u lgbfgsf ljleGg k|ljlwx?nfO{   ;/  n ?kn]   g]  kfnL efiffdf k|:t't ul/  Psf]   
5 . o; k':ts b]  zsf ljleGg :yfgdf ;+rfngdf /  x]  sf]   kz' lj1fg lzIffnox?df klg ljBfyL{  x?sf nflu /  f]  u 
lgbfgsf]   cEof;df ;d]  t pkof]  lu x'g]   ljZjf; /  flvPsf]   5 . o;df ;dfj]  z ul/  Psf ljifox? a9L Jojxfl/  s 
agfpg ;se/   c+u|]  hL zAbfjlnnfO{   a'‰g]   ul/   g]  kfnLdf ?kfGt/   ul/  Psf]   5 . o;df k|of]  uzfnfdf k|of]  u x'g]   
ljleGg pks/  0fx?sf]   hfgsf/  L, x]  /  rfx /   k|of]  u ug]  {   ljlwx? k|:t't ul/  Psf]   5 . o;sf]   1fgaf6 kz'kG5Lsf]   
/  f]  u lgbfgsf]   nflu cfjZos kg]  {   /  ;fog tyf l/  Ph]  G6 ;:tf]   ?kn]   k|of]  uzfnfdf g}   t}  of/   ug{   ;lsG5 . xfd|f]   
b]  zdf b]  vf kg]  {   d'Vo d'Vo kz'kG5Lsf /  f]  ux?sf sf/  s tTjx?sf]   klxrfgsf]   nflu k/  hLlj, hLjf0f', jLiff0f', 
9'ifL /   k|f]  6f]  h'jfsf]   ;fy}   ;]  /  f]  nf]  lh, x]df6f]nf]hL /   lx:6f]  Kofyf]  nf]  lh ;DalGw k|ljlwx? klg o;df ;dfj]  z ul/  Psf]   
5 .

o; k':tssf]   klxnf]   ;+:s/  0fdf ljleGg ljifoa:t'x¿ ;lxtsf]   kf08'lnlk tof/   ug{   of]  ubfg k'¥ofpg]   n]  vsx¿ 
8f= pk]  Gb| dfg l;+x, 8f= u0f]  z /  fh kGt, 8f ljho rGb| emf, 8f= t]  ¿cf]   ;tf]   /   >L k"0f{   yfkf tyf ;Dkfbs 
8f= z'e gf/  fo0f dxtf]  nfO{   ljif]  z wGojfb lbg rfxG5'. o; k':tssf]   bf]>f] ;+:s/  0fnfO{   yk Jojxfl/  s tyf 
1fgd"ns agfpg yk ljifoj:t'x? ;dfj]  z ul/   ;xof]  u ug{  ' x'g]   8f= /  fdrGb| ;fksf]  6f, 8f= ;'/ h ;'j] bL, 8f= 
t'n;L/  fd uDkf]  , 8f= d~h' dxh{  g, 8f= gj/  fh >]  i7, 8f= n'gf uf]  +un,  8f= rGbf >]  i7, k|sfz b] jsf] 6f /  
;'bLk sfŠn]  k|lt cfef/   k|s6 ug{   rfxG5' . ;fy}   o; k':tsdf cfŠgf]   /  rgfTds ;xof]  usf nflu 8f= ;lngf 
dfgGw/  , 8f= k|1f sf]  O{  /  fnf, 8f= /  fh]  z ofbjHo" tyf s]Gb|Lo kz'kG5L /f]u cGj]if0f k|of]uzfnfsf ;Dk"0f{ 
kl/jf/nfO{   wGojfb 1fkg ug{   rfxG5' . To;}   ul/   o; k':ts k|sfzgdf ;dGjo ug{  ' x'g]   >L k"0f{   axfb'/   a'9f /   
k|sfzg sfo{  df ;xof]  u ug{  'x'g]   8f= ;'/  h ;'j]  bL k|lt cfef/   JoQm ub{  5' . of]   k':ts k|sfzg ug{   g]  kfn nfOe:6s 
;]  S6/   Ogf]  e]  ;g cfof]  hgfn]   cfly{  s ;xof]  u k|bfg u/  ]  sf]  df cfof]  hgf k|lt klg ljz]  if cfef/  L 5' . 

o; k':tsdf ePsf sdL sdhf]  /  Lx?nfO{   kf7s ju{  x?n]   cf}  NofO{   xfdLnfO{   cd"No ;'emfj lbg' ePdf xfdL oxfFx? 
k|lt cfef/  L x'g]   5f}   /   cfpg]   ;+:s/  0fnfO{   kl/  dflh{  t u/  L k|sfzg ug]  {   cfzf /  fVb5f}   . wGojfb .

e"ldsf

8f= zld{nf rfkfufO{
k|d"v kz' lrlsT;s

s]  Gb|Lo kz'kG5L /  f]  u cGj]  if0f k|of]  uzfnf
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g]   kfnL efiffdf ;j{   k|yd k|sfzg x'g]    uO{   /   x]   sf]    of]    e]   6]   /   Lg/   L k|of]   uzfnf k|ljlw k':tsn]    kz'kG5Lsf]    /   f]   u lgbfg 
;]   jfnfO{    a9L e/   kbf]   {   , ;'b[9 /    ;/   n agfpgdf of]   ubfg k'¥ofpg]    ljZjf; /   flvPsf]    5 . of]    k':tsdf kz' ;]   jf 
s]   Gb| b]   lv If]   qLo k|of]   uzfnf :t/   sf k|fljlwsx?n]    cg';/   0f ug{    ;Sg]    ul/    /   f]   u lgbfgsf ljleGg k|ljlwx? ;/   n 
?kn]    g]   kfnL efiffdf k|:t't ul/   Psf]    5 . o;df ;dfj]   z ul/   Psf]    ljifox? a9L Jofjxfl/   s agfpg ;se/    c+u|]   hL 
zAbfjnLnfO{    a'em\g]    ul/    g]   kfnLdf ?kfGt/    ul/   Psf]    5 . o;df ;fdfGo k|of]   uzfnf k|ljlwsf]    ;fy}    k|of]   uzfnfdf 
k|of]   u x'g]    pks/   0fx?sf]    hfgsf/   L, x]   /   rfx /    k|of]   u ug]   {    tl/   sf k|:t't ul/   Psf]    5 . o;sf]    1fgaf6 /   f]   u lgbfgsf]    
nflu cfjZos kg]   {    /   ;fog tyf l/   Ph]   G6 ;:tf]    ?kn]    k|of]   uzfnfdf g}    t}   of/    ug{    ;lsG5 . xfd|f]    b]   zdf b]   vfkg]   {    
d'Vo–d'Vo kz'kG5Lsf /   f]   ux?sf sf/   s tTjx?sf]    klxrfgsf]    nflu k/   hLjL, hLjf0f', jLiff0f', 9';L /    /   Qm 
k/   LIf0fsf]    ;fy}    If]   qLo tyf s]   lGb|o k|of]   uzfnfdf pkof]   uL x'g]    vfnsf ;]   /   f]   nhL /    lx:6f]   Kofyf]   nf]   hL ;DaGwL 
k|ljlwx? klg o;df ;dflji6 ul/   Psf]    5 . 

of]    P]   ltxfl;s pknAwLnfO{    ;fsf/    agfpg cys k|of; ug]   {    o; k|ljlwsf n]   vsx? 8f= pk]   Gb| dfg l;+x, 8f= u0f]   z 
/   fh kGt' 8f= ljho rGb| emf tyf >L k"0f{    yfkf wGojfbsf kfq x'g'x'G5 . o; sfo{   df g]   kfnL k+f8'lnkL 6fOk ul/    
;xof]   u k'¥ofpg]    >LdtL lji0f' kf}   8]   n, >LdtL ntf zdf{    /    >LdtL tf/   f yklnof /    >LdtL ljg' dxh{   gsf]    k|oTg 
;/   fxgLo 5 . of]    kf08'lnkL cWoog u/   L k|fljlws tyf efiffut z'l4s/   0f ug{   ' x'g]    8f= ljho rGb| emfnfO{    
wGojfb lbg rfxfG5' . o; k':tsnfO{    cfkm\gf]    /   rgfTds ;xof]   u k'¥ofO{    cem a9L ;'wf/    ul/    lbg' x'g]    8f= wg 
/   fh /   tfnfHo" k|lt d cfef/    JoQm ug{    rfxG5' . 

of]    k':ts k|sfzg ug{    hfkfg cGt/   fli6«o ;xof]   u lgof]   u -hfO{   sf_ n]    cfly{   s ;xof]   u k|bfg u/   ]   sf]   df o; lgof]   u 
k|lt cfef/    JoQm ub{   5' . 

o; k':tsnfO{    cem 1fgjw{   s /    ;/   n agfpg o;df ;dfj]   z ul/   Psf ljleGg k|fljlws kmf]   6f]   x? k|bfg ul/    ;xof]   u 
ug{   ' x'g]    cflhjg hfO{   sf ljz]   if1 8f= sfgfdf]   bf, k|f]   km]   ;/    s]   = tfs]   xfgf /    P;f]   l;P6 k|f]   km]   ;/    åo 6L= s'/   f]   ;fjf 
/    s]   = sfg]   sf]   nfO{    wGojfb 1fkg ub{   5' . of]   sf]   Gbf]    klAnl;Ë sDkgL, 6f]   lsof]   n]    o; k':tssf]    AofS6f]   l/   ofnf]   hL /    
dfOsf]   nf]   hL efudf s]   lx kmf]   6f]   x? ;dfj]   z ug{    cg'dtL k|bfg u/   ]   sf]   df o; sDkgLnfO{    d wGojfb lbg rfxG5' . 

o; k':tssf]    k|sfzgsf]    nflu cfly{   s ;xof]   u h'6fpg]    tyf o; k':tsdf ;dfj]   z ul/   Psf]    w]   /   }    h;f]    kmf]   6f]   x? 
hfkfgaf6 lemsfpg]    sfo{   sf]    ;fy}    cfkm\gf]    ;do lbO{    o; k':tssf]    k|sfzg sfo{    ;DkGg ug{    cys ;xof]   u 
k'¥ofpg' x'g]    8f= t?xf]    ;ftf]    k|lt d cfwf/    JoQm ub{   5' . 

of]    xfd|f]    k|yd k|of; xf]   , o;df ePsf sdL sdhf]   /   Lx?nfO{    kf7s ju{   x?n]    cf}   NofO{    xfdLnfO{    cd"No ;'emfj 
lbg' ePdf xfdL oxfFx? k|lt cfef/   L x'g]    5f}    /    cfpg]    ;+:s/   0fnfO{    kl/   df{   hLt ul/    k|sfzg ug]   {    cfzf /   fVb5f}   + . 

b'O{    zAb -klxnf]   ;+:s/  0f_

wGojfb

8f= z'e gf/   fo0f dxtf]   
;Dkfbs tyf dxflgb]   {   zs 

kz' ;]   jf ljefu
@))#





I am very happy to say that this veterinary laboratory mannual has been completed by 
collaboration of the Nepali and Japanese veterinariains in different fields. 

I would like to thank prof. Kazushige Takehana, Associate Prof. Takashi Kurosawa, 
Assocaite Prof. Kazuyuki Kaneko and life-long JICA expert' Dr. Masaharu Kanamda 
for nice and valuable color photos. Without these beautiful photos this manual would 
not come out. And also without great effort of correction and standardization of the 
technical words in Nepali by Dr. Vijya Chandra Jha, this book could not be produced in 
such and understandable manual.

For pathological study of diseases, tissue sections are very helpful to think about causes 
of diseases. Try to make good tissue sections as shown in the photos. For hematological 
study of diseased animal, many normal and abnormal pictures of blood cells are shown 
here for comparative study. Try to make quality blood smears on glass slides, which 
are quick and easy in preparation for diagnosis. For bacteriological examination, the 
Gram's stain of colonies or raw specimens is the first step for identification of bacterial 
species. Do not skip the Gram's stain. This is only ten minute's job to complete.

In my observation, the veterinary laboratories in Nepal are not satisfactorily clean, 
and cleaning facilities and techniques are missing' even though there are thousand 
pieces of advanced laboratory equipment available. Therefore, I have added cleaning 
techniques as a supplement to this manual. I strongly advice you to clean laboratory 
rooms, microscopic lenses, glassware and others, and thus I am sure that you will be 
able to produce good result for accurate diagnosis.

I would like you Nepali readers/   users of the manual to remember that laborotories of 
the above mentioned three Professors are much, much smaller than that of yours, but 
differences lie in their lifelong devotion to their jobs and their excellent technical skills, 
which have been developed by their own great efforts.

I as well as these professors kindly and heartily hope that these pictures in color will be 
useful for the diagnosis of diseases of domestic animals in Nepal.

Thanks from the Publisher (1st Edition)

Teruo Sato,
D.V.M., Ph.D.

JICA Expert of Livestock Development Policy Advisor
2003
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efu – ! M ;fdfGo k|of]  uzfnf k|ljlw -n]  vs M >L k"0f{   yfkf_

efu – @ M k/  hLlj /  f]  u lgbfg k|ljlw -n]  vs M 8f= u0f]  z/  fh kGt_

efu – # M ;"Id hLjf0f' /  f]  u lgbfg k|ljlw -n]  vsM 8f= ljho rGb| emf_

efu – $ M km+u; /  f]  u lgbfg k|ljlw -n]  vs M >L k"0f{   yfkf_

efu – % M /  Qm k/  LIf0f -n]  vs M 8f= pk]  Gb|dfg l;+x_

efu – ^ M ;]  /  f]  nf]  hL k|ljlw -n]  vs M >L k"0f{   yfkf_

efu – & M Kofyf]  nf]  lhsn k/  LIf0f -n]  vs M 8f= pk]  Gb|dfg l;+x_

efu – * M o'l/  gfnfO{  l;; -n]  vs M >L k"0f{   yfkf_

efu – ( M ;kmf ug]  {   ljlw -n]  vs M 8f= t]  ?cf]   ;tf]  _

e]6]l/g/L k|of]uzfnf k|ljlw k':tssf] bf];|f] ;+:s/0fsf of]ubfgstf{x¿

8f= k|1f sf]O{/fnf, jl/i7 kz' lrlsT;s

8f= /fh]z ofbj, jl/i7 kz' lrlsT;s

8f= /fdrG› ;fksf]6f, jl/i7 kz' lrlsT;s

8f= ;'/h ;'j]bL, kz' lrlsT;s

8f= t'n;L /fd uDkf], kz' lrlsT;s

>L k|sfz b]jsf]6f, kz' lrlsT;s

8f= d~h' dxh{g, kz' lrlsT;s

8f= rGbf >]i7, kz' lrlsT;s

8f= gj/fh >]i7, kz' lrlsT;s

8f= n'gf uf]+un, kz' lrlsT;s



efu – ! M ;fdfGo k|of]   uzfnf k|ljlw !%
Part 1. General Laboratory Techniques

!= k|of]   uzfnfdf ;'/   Iff ;fjwfgL /    kfng ug'{   kg]   {    lgodx¿ !%
 (Safety precaution and rules to be followed in the laboratory) 

@= k|of]   uzfnf pks/   0fsf]    tof/   L (Preparation of glasswares) !*           

#= lgd{   nLs/   0f (Sterilization) @!

$= c6f]   Sn]   e (Autoclave)  @$

%= ;"Idbz{   soGq (Microscope) @%

^= ;]   lG6«km\o'h (Centrifuge) ##

&= lk= Pr= ld6/    (PH meter)    #% 

*= jf6/   afy (Waterbath) #*

(= dofUg]   l6s :6L/   {   /    (Magnetic stirrer) #(

!)= O{   Gs'a]   6/    tyf x6Po/    cf]   eg (Incubator and Hot air oven) $)

!!= /   ]   k|mLh]   /   ]   6/    tyf 8Lkk|mLh (Refrigerator and Deep freeze) $@

!@= jf6/    l8li6n/    (Water distiller) $#

!#= k|of]   uzfnf t/   fh' (Weighing Balance) $$

!$= sn/   L ld6/    (Colorimeter) $^

!%= k|of]   uzfnfdf cfjZos 3f]   nx¿ agfpg]     $(
 (Preparation of solutions in the laboratory)

!^= cDn, Iff/    tyf nj0f (Acid, base and salt) %$

!&= akm/    (Buffer) %&

!*= k|of]   uzfnfdf ljz]   if 3f]   n tof/    ug]   {    ljlw %*
 (Special solutions preparation techniques in the laboratory)

efu–@ M k/   hLjL /   f]   u lgbfg k|ljlw              ^!
(Part 2. Techniques for the Diagnosis of Parasitic Diseases

!(= k/   hLjL, k/   hLjL k|sf]   k /    lgbfgaf/   ]    hfgsf/   L ^!
 (Parasites, parasitism and their diagnosis)

@)= uf]   a/   sf]    k/   LIf0faf6 /   f]   u lgbfg ^#
 (Diagnosis by faecal examination)

@!= nfef{    sNr/    (Larvae culture) ^(

ljifo;"rL (CONTENTS)



@@= r/   gsf]    3fF;kftdf ePsf nfef{   sf]    u0fgf (Herbage larvae count) &!

@#=  d]   Gh dfO{   6 kQf nufpg]    tl/   sf (Differential Diagnosis of mange, mite) &#

@$= /   utdf ePsf k|f]   6f]   hf]   g k/   hLjLsf]    lgbfg (Diagnosis of blood protozoans) &&

@%= cGo k|f]   6f]   hf]   jfx¿sf]    klxrfg (Identification of other protozoans) &(

efu–# M ;"Id hLjf0f' /   f]   u lgbfg k|ljlw *$

Part 3. Diagnostic Techniques of Bacterial Diseases

@^= ;'Id hLjf0f' k|of]   uzfnfdf sfd ubf{    ckgfpg'kg]   {    ;fjwfgLx¿ *$
 (Precautions to be taken in the bacteriology laboratory)

@& gd"gf ;+sng ;+/   If0f /    k|of]   uzfnfdf k7fpg]    t/   Lsf *$
 (Sample collection, preservation and dispatch)                     

@* hLjf0f'sf]    agfj6 (Structure of bacteria) *&

@(= hLjf0f'sf]    jlu{   s/   0f (Classification of bacteria) *(

#)= hLjf0f' j[l4 ljsf;sf]    nflu rflxg]    kf}   li6s tTjx¿ (Growth requirements of bacteria) *(

#!= hLjf0f'x¿sf]    :6]   lgÍ ug]   {    tl/   sf (Bacterial staining techniques) *(

#@= hLjf0f' sNr/    (Culture of bacteria)                                     (^

##= ljleGg k|sf/   sf hLjf0f' dfWodx¿ (Types of bacteriological medias) (^

#$= hLjf0f' sNr/    ug]   {    dfWodx¿ agfpg]    tl/   sf (Preparation of bacterial culture medias) (&

#%= hLjf0f' sNr/    ug]   {    ljlw (Methods of bacterial culture) (*

#^= hLjf0f' sNr/   sf]    OGs'a]   zg (Incubation of bacterial culture) ((

#&= hLjf0f'sf]    sf]   nf]   gLsf]    ljz]   iftfx¿ (Characteristics of bacterial colonies) !)#

#*= hLjf0f'x¿sf]    klxrfg ug{    ultlzntf hf“r /    hLj /   ;fog hf“r !)%
 (Motility and biochemical tests for bacterial identification)

#(= PlG6dfO{   qmf]   laon ;]   lG;l6lel6 6]   i6 (Antimicrobial sensitivity test) !!)

$)= y'g]   nf]    /   f]   usf]    k|of]   uzfnf hf“råf/   f /   f]   u lgbfg (Laboratory diagnosis of mastitis) !!!

efu – $ k+mu; /   f]   u lgbfg k|ljlw !!$
Part 4. Diagnostic Techniques of Fungal Diseases

$!= dfOs|f]   nf]   hLsf]    kl/   ro tyf jlu{   s/   0f (Introduction to mycology and its classification) !!$

$@= km+u;sf]    k|hgg\ (Reproduction of fungus) !!%

$#= dfosf]   ;]   ; (Mycoses) !!^

$$= km+u;sf]    k|of]   uzfnf hf“r (Laboratory examination of fungus) !!&



efu – % M /   Qm k/   LIf0f !@!

Part 5. Blood Examination

$^= x]   df6f]   nf]   hL ;DaGwL zAbfjnL (Haematological terminology) !@!

$&= /   ut aGg]    tl/   sf (Formation of blood) !@@

$*= /   utdf kfOg]    kbfy{   x¿ (Composition of blood) !@@

$(= k|of]   uzfnfdf k|of]   u x'g]    Pl06Sjf]   u'n]  G6 tflnsf (Anticoagulants used in the laboratory) !@$

%)= /   ut ;+sng (Blood collection) !@$

%!= /   utnfO{    e08f/    ug]   {    ljlw (Storage of blood) !@%

%@= x]   df]   Unf]   ljgsf]    cGbfh ug]   {    ljlw (Haemoglobin estimation) !@^

%#= Ol/   y|f]   ;fO{   6 ;]   l8d]   G6]   ;g /   ]   6  (Erythrocyte sedimentation rate E.S.R.) !@(

%$= KofS8 ;]   n ef]   n'd (Packed cell volume PCV) !#!

%%= /   Qmf]   sf]   if u0fgf (Blood cell count) !#@

%^= An8 l:do/    agfpg]    /    :6]   g ug]   {    ljlw !#%
 (Preparation of blood smears and staining methods)

%&= ln:dg :6]   g agfpg]    ljlw (Preparation of Leishman's stain) !#&

%*= x]   df6f]   nf]   lhsn OlG8;]   h (Haematological indices) !#*

%(= k/   dfg]   G6 :nfO{   8 agfpg]    tl/   sf (Preparation of permanent slides) !#(

efu – ^ M ;]   /   f]   nf]   hL k|ljlw !$@

Part 6. Serological Techniques

^)= kl/   ro (Introduction) !$@

^!= Pl06h]   g tyf Pl06a8L (Antigen and antibody) !$@

^@= ;]   /   f]   nf]   hLsf]    l;4fGt (Principles of serology) !$@

^#= ;]   /   f]   nf]   lhsn k/   LIf0fdf Pl06h]   g / Pl06a8L kQf nufpg]    tl/   sf !$@
 (Detection of antigen and antibody by serological examination)

^$= ;]   /   f]   nf]   lhsn k|ltlqmofsf k|sf/    (Types of serological reactions) !$#

^%= 6\o"a/   s'lng 6]   i6 (Tuberculin test) !%)

efu – & M Kofyf]   nf]   lhsn k/   LIf0f !%@   

Part 7. Pathological Examination

^^= Kofyf]   nf]   lhsn k/   LIf0fsf]    nflu gd"gf ;+sng ljlw  !%@
 (Collection of sample for pathological examination)

^&= !) k|ltzt jkm/    kmdf{   lng agfpg]    tl/   sf (Preparation of 10% formalin buffer) !%&



^*= lx:6f]   Kofyf]   nf]   lhsn hf“rsf nflu gd"gf ;+sng ljlw !%*
 (Collection of sample for histopathological examination)

^(= lx:6f]   nf]   lhsn l6:o' k|f]   ;]   l;ª (Histological tissue processing) !%*

&)= x]   df6lS;lng P08 Ojl;g :6]   lgª  (Hematoxylin and eosin staining) !^)

efu – * M o'l/   gfnfO{   l;;  !^%

Part 8. Urinalysis

&!= kl/   ro (Introduction) !^%

&@= lk;fj hf“Rg]    tl/   sf (Method for urine examination) !^%

efu – ( M ;kmf ug]   {    ljlw !&@

Part 9. Cleaning Techniques

&#= pks/   0f Unf;j]   o/    k|of]   uzfnf sIf, ld>0f OToflb  !&@
 (Equipment glassware laboratory room solution etc.)

efu – !) M cg';"rLx? !&^ 

Part 10. Appendices

efu – !! M sn/    kmf]   6f]   x¿ !*) 

Part 11. Color Photos

Acknowledgement !(^
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efu ! ;fdfGo k|of]   uzfnf k|ljlw

!=  k|of]   uzfnfdf ;'/   Iff, ;fjwfgL /    kfng ug'{   kg]   {    lgodx¿

!=! k|of]   uzfnfdf ;'/   Iff /    arfj6sf k"j{    ;fjwfgL

 k|of]   uzfnfdf ;'/   Iff /    arfj6sf]    nflu k|of]   uzfnfdf sfo{   /   t k|fljlws lhDd]   jf/    x'G5 . k|fljlws 
:jo+dn]    g}    k|of]   uzfnf ;DaGwL sfo{   k|0ffnL /    k|of]   uzfnfdf k|of]   u ul/   g]    lzzfsf tyf cGo pks/   0fx¿ 
Pj+ cf}   hf/   x¿ O{   Toflbaf/   ]    lj:t[t hfgsf/   L geP k|of]   uzfnfdf sfd ug{    uf¥xf]    x'G5 . pk/   f]   Qm hfgsf/   Lsf 
;fy}    k|of]   uzfnfdf hf“r ul/   g]    ljsf/   o'Qm gd"gfx¿ h:t}   – lb;f, lk;fj, /   ut h}   ljs kbfy{   af/   ]    klg 
lj:t[t?kdf hfgsf/   L x'gkb{   5 . olb k|fljlws cgle1 ePdf k|of]   uzfnfdf b'3{   6gf x'g]    ;Defjgf 
x'G5 . k|of]   uzfnfdf nfk/   jfxLk"j{   s sfd u/   ]   df]    b'3{   6gf x'g]   sf ;fy}    cfunfuL x'g]   , rf]   6k6s nfUg]    /    /   f]   usf]    
k|sf]   k klg km}   lng ;Sg]    ;Defjgf x'G5 . ctM k|of]   uzfnfdf x'g]    ;Sg]    b'3{   6gfnfO{    /   f]   Sg k|of]   uzfnfdf 
k|of]   u ul/   g]    lgDg lnlvt ;fdu|Lx¿sf]    lj:t[t hfgsf/   L k|fljlwsnfO{    x'g]    lgtfGt cfjZos 5 .  

-!_ ljsf/   o'Qm h}   ljs a:t'x¿ (Infective biological material)
•	 gd"gf (Specimen)
•	 sNr/    (Culture)
•	 /   f]   uL hgfj/    (Patient)

-@_ xflgsf/   s /   ;folgs kbfy{   x¿ (Dangerous chemicals)
-#_ vt/   gfs pks/   0fx¿ (Dangerous apparatus)

•	 c6f]   Sn]   e (Autoclave)
•	 ;]   lG6«km\o'h (Centrifuge)
•	 :]   6l/   nfO{   h/    (Sterilizer)
•	 dfO{   qmf]   6f]   d /    rSs' (Microtome and Knife)
•	 lx6/    (Heater)
•	 l:k|6 NofDk /    ag;]   g ag{   /    (Spirit lamp, bunsen burner)
•	 cf]   eg (Oven)
•	 lzzfsf pks/   0fx¿ (Glasswares)

-$_ wfl/   nf]    pks/   0fx¿ (Sharp needles)
-%_ vt/   gfs UofF;x¿ (Dangerous gases)

•	 xfO8«f]   hg 
•	 sfa{   g8fO{   cS;fO{   8
•	 Snf]   l/   g
•	 OyfOlng cS;fO8
•	 k||fs[lts UofF;x¿

-^_ cfuf]    (Fire)
•	 ljB't (Electricity)
•	 ljB't h8fg (Wiring)
•	 IfdtfeGbf a9L ljh'nLsf]    k|of]   u (Overloading)
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-&_ ;'/   IffTds kf]   zfsx¿ (Protective garments)
•	 Nofa sf]   6 (Laboratory coat)
•	 Pk|f]   g (Apron)
•	 k~hf (Gloves)
•	 rZdf (Goggles)

-*_ ;'/   IffTds pks/   0fx¿ (Safety equipments)
  km\o'd skaf]   8{    (Fume cupboard)

•	 cfFvf w'g]    Joj:yf (Eye wash)
•	 cfsl:ds :gfg Joj:yf (Emergency shower)
•	 df:s (Mask)
•	 lrD6f (Tong)
•	 cfuf]    lgoGqs sDan (Fire blanket)

-(_ ljls/   0f (Radiation)
 y  kf/    a}   hgL ljls/   0f (Ultra-violet light)
 y  /   ]   l8of]   wld{    /   ;fogx¿ (Radioactive chemicals)

-!)_ JolQmut afgL Joxf]   /   f (Personal behaviour)
 y  6fO{    nufpg', ;'gsf]    xf/    nufpg' (Necklace)
•	 ;'gsf]    r'/   f s8f (Bracelet)
•	 nfdf]    skfn v'Nnf 5f]   8\g'
•	 nfdf]    gª 6f]   Sg]   
•	 pks/   0f cJojl:yt /   fVg' (Untidy)
•	 ;/   ;kmfO{    (Hygiene)

-!!_ k|of]   uzfnfsf]    hgfj/   x¿af6 x'g]    vt/   f
•	 lryf]   g'{   , 6f]   Sg', nflQ xfGg'
•	 h'gf]   l6s /   f]   ux¿ (Zoonotic diseases)

-!@_ la;h{   g Joj:yf (Disposal)
•	 b'lift kbfy{   x¿ (Infective materials)
•	 /   ;fogx¿
•	 l;gf]   

-!#_ e08f/   0f (Storage)
•	 ljiffn' /   ;folgs kbfy{   x¿ (Hazardous chemical)
•	 /   ut, l;/   d, KnfHdf
•	 PlG6;]   /   f, PlG6jfof]   l6S;

-!$_ ;'/   Iff (Security)
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!=@  k|of]   uzfnfdf kfngf ug'{   kg]   {    lgodx¿

pk/   f]   Qm hfgsf/   L k|fKt u/   ]   kl5 sfo{   /   t k|fljlwsn]    k|of]   uzfnfdf x'g]    ;Sg]    b'3{   6gf h:t}   – /   ;folgs 

kbfy{   n]    hLpsf]    n'uf 88\g'', wfl/   nf]    rSs'', km'6]   sf]    lzzfn]    xft sfl6g' /    ljsf/   o'Qm gd"gf af6 /   f]   u ;g'{    

jf ;fg'{   , cfunfuL x'g]    O{   ToflbnfO{    /   f]   Sg lgDg lnlvt lgod kfngf ug'{   k5{    .   

 y k|of]   uzfnfdf k|j]   z ugf{   ;fy Nofjsf]   6 nufpg]    .  
 y k|of]   uzfnfdf k|of]   u ug]   {    ;Dk"0f{    /   f;folgs emf]   nx¿df ;lx n]   jn 6fF;L gfd /    tof/   L ldlt pNn]   v 

ug]   {    .

 y k|of]   uzfnfdf ePsf ;Dk"0f{    pks/   0f ;kmf /    ;'Vvf /   fVg]    .  

 y k|of]   uzfnfnfO{    Jojl:yt /    ;kmf /   fVg]    .  

 y k|of]   uzfnfdf NofO{   Psf ;Dk"0f{    gd"gfsf]    cj:yf /   fd|/   L a'em]   /    gd"gfsf]    lsl;d la/   fdL hgfj/    /    
s[ifssf]    ;xL hfgsf/   L ePsf]    gd"gf x]   /   ]   /    dfq gd"gf ;+sng ug]   {    .  

 y cDn (Acid) sf] emf]   n tof/    ubf{    cDndf kfgL slxNo}    vGofpg' x'Fb}   g .  

 y k|of]   uzfnfdf vfg]   s'/   fx¿ vfg' x'Fb}   g .  

 y d'vn]    lkk]   6 tfGg' x'Fb}   g .  

 y lah'nLsf]    gfÍf]    tf/   åf/   f lah'nLsf]    ;s]   6df h8fg ug'{    x'Fb}   g .  

 y lr;f]    xftn]    lah'nLsf]    pks/   0f 5'g' x'Fb}   g .  

 y k|of]   uzfnfdf k|of]   ufTds sfdafx]   s cGo sfd h:t}   – cf/   fd ug'{   , ukm ug'{    x'Fb}   g .  

 y k|of]   uzfnfsf]    ;Dk"0f{    /   f;folgs kbfy{   x¿ (Chemicals and reagents) sf]    aflx/    pNn]   v 
ul/   Psf]    ljj/   0f /   fd|/   L k9\g]    /    ;f]   sf]    e08f/    Joj:yf ;xL tl/   sfn]    ug]   {    .  

 y n]   an gul/   Psf]    /    Dofb u'h|]   sf]    /   f;folgs kbfy{   x¿ slxn]    klg k|of]   u ug'{    x'Fb}   g .  

 y k|of]   uzfnfdf ePsf]    s'g}    klg /   f;folgs 3f]   n /    sNr/    OToflbnfO{    cgf}   7f]    dflg ;'F£g' x'Fb}   g, af]   tn 
O{   ToflbnfO{    lasf]   {   df ;dft]   /    p7fpg' x'Fb}   g .  

 y k|of]   uzfnfdf ePsf]    kfgLsf]    kfOk UofF; kfOksf]    r'xfj6 a]   nf–a]   nfdf hf“r ug]   {   , sfd ;s]   kl5 
UofF; glnsf]    eNe aGb ug'{   k5{    .  

 y k|of]   uzfnfdf k|fylds pkrf/   sf]    Joj:yf ug'{   k5{    .  

 y k|of]   uzfnfdf sfd ubf{    cGbfhdf sfd ug'{    x'Fb}   g, z+sf nfu]   sf]    v08df cg'elj k|fljlwssf]    
;Nnfx lng'kb{   5 jf ;Gbe{    u|Gysf]    ;xof]   u lng]    .  

 y k|of]   uzfnfdf e/   ;s ;Dk"0f{    z/   L/    5f]   Kg]    kf]   zfs /    h'Qf nufpg]    .  

 y k|of]   uzfnfdf k|z:t dfqfdf kfgLsf]    Joj:yf ePsf]    x'g' k5{    .  

 y km'6]   sf]    rs]   {   sf]    lzzfsf]    pks/   0f k|of]   u gug]   {    /    To;sf]    lj;h{   g ;xL 9+un]    ug]   {    .  

 y k|of]   uzfnfdf aRrf kz'kG5LnfO{    k|j]   z ug{    lbg' x'Fb}   g .  

 y sfd ;s]   kl5 ljh'nL]    /    wf/   f aGb ug'{    k5{    .  
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 y s'g}    b'3{   6gf ePdf ;f]    sf]    hfgsf/   L t'?Gt}    cfkm\gf]    dftxtsf]    k|fljlws /    k|of]   uzfnf k|d'vnfO{    
lbg' k5{    .  

 y k|of]   uzfnfsf]    sfd ;s]   kl5 b'liftljsf/   o'Qm gd"gfnfO{    nfO;f]   nsf]    emf]   ndf lgM;+qmd0f 
(Disinfection) u/   ]   /   dfq lj;h{   g ug'{    k5{    .  

 y sfd ;s]   kl5 xft /   fd|/   L l86f]   n ;fa'gn]    w'g]    /    ;kmf ?dfnn]    k'5\g]    .  

 y k|of]   uzfnfdf ;"Idbz{   soGqaf6 sfd ubf{    w]   /   }   a]   /    Psf]   xf]   /   f]    :nfO{   8 x]   g'{    x'Fb}   g .  

@= k|of]   uzfnf pks/   0fsf]    tof/   L (Preparation of Glasswares)

@=! lzzfsf pks/   0fx¿sf]    ;kmfO{   

k|of]   uzfnfdf k|of]   u ul/   g]    lzzfsf pks/   0fx¿ k|of]   u u/   ]   kl5 k'gM k|of]   udf Nofpg'kg]   {    x'G5 . pQm 
pks/   0fx¿ ;kmf /    ;'Vvf x'g]   , k5{    cGoyf k|of]   uzfnfdf ul/   Psf]    cGj]   if0fsf]    glthfdf k|lts"n c;/    
k5{    /    glthf k|sfzgdf ;d]   t ljnDj x'g ;S5 . lzzfsf]    pks/   0fx¿nfO{    lgDglnlvt tl/   sfaf6 ;kmf 
ug'{   k5{    .  

 -!_ lzzfsf gofF pks/   0f

•	 lzzfsf gofF pks/   0fx¿nfO{    % k|ltzt xfO8«f]   Snf]   l/   s Pl;8 ePsf]    3f]   ndf /   ftel/    8'afP/    
/   fVg'k5{    .  

•	 To;nfO{    wf/   fsf]    kfgL ePsf]    efF8fdf vGofpg]    /    /   fd|/   L kvfNg]   , o:t}    u/   L b'O{    k6s;Dd wf/   fsf]    
;kmf kfgLn]    kvfn]   kl5 tftf]    l8:6LN8 jf6/   n]    k'gM kvfNg]    /    kfgLnfO{    /   fd|/   L tsf{   pg]    .  

lrq ! k|of]   uzfnfdf vt/   f bzf{   pg]    lrGxx¿
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•	 ;Dk"0f{    lzzfsf pks/   0fnfO{    tf/   af6 ag]   sf]    6f]   s/   L (Wire basket) df /   fvL x6–Po/    cf]   egdf 
;'sfpg]    . ;'s]   kl5 cfjZostfcg';f/    k|of]   u ug]   {    jf qmfkm\6 sfuh (Kraft paper) df kf]   sf]    
kfl/    c6f]   Sn]   e 6]   k 6fF;L c6f]   Sn]   e ug]   {    .  

 -@_ k|of]   u ul/   Psf]    b'lift lzzfsf pks/   0fx¿

•	 k|of]   u ul/   Psf]    b'lift lzzfsf pks/   0fnfO{    # k|ltzt nfO;f]   n jf ! k|ltzt ;f]   l8od 
xfO{   kf]   Snf]   /   fO6 3f]   n ePsf]    efF8fdf 8'afP/    /   ftel/    /   fVg]    .  

•	 To:tf pks/   0fnfO{    wf/   fsf]    kfgLn]    /   fd|/   L kvfNg]    /    To;af6 lemsL w'nf]    ;fa'g /   fvL tof/    
kfl/   Psf]    3f]   ndf Ps 306f /   fVg]    . a|;sf]    ;xfotfn]    Ps–Ps pks/   0fnfO{    /   u8]   /    w'Fb}    ;kmf 
kfgL ePsf]    efF8fdf /   fVg]    .  
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•	 ;fa'gsf]    dfqf /   fd|f]   ;Fu kvflng]    u/   L wf/   fsf]    ;kmf kfgLn]    w'g]    .  

•	 clg tftf]    kfgLn]    /   fd|/   L kvfNg]    .  

•	 cGtdf l8:6LN8 jf6/   n]    kvfnL pks/   0fsf]    kfgL tSof{   pg]    . 

•	 To;kl5 !)) l8u|L ;]   lN;o; tfkqmddf ;'sfpg]    /    ;'s]   sf]    Unf; pks/   0f cfjZostf cg';f/    
k|of]   u ug]   {    .  

c6f]Sn]e lkk]6 sG6]g/

lrq @–@ k|of]   uzfnfdf k|of]   u ul/   g]    s]   xL pks/   0fx¿

ljleGg 6\o'ax?

O{n]Gd]/ km\nf:s
Erilnmeyer Flask
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#= lgd{   nLs/   0f (Sterilization)

#=! kl/   ro

s'g}    a:t'nfO{    hLjf0f' /   lxt kfg]   {    k|lqmofnfO{    lgd{   nLs/   0f egLG5 . ljz]   ifu/   L ;"Id hLjf0f' k|of]   uzfnf 
kz' :jf:Yo s]   Gb|, kz' lrlsT;fno cflbdf o;sf]    cToGt dxTjk"0f{    e"ldsf /   x]   sf]    x'G5 . k|of]   uzfnfdf 
gd"gf ;+sng ug{    k|of]   u ul/   g]    efF8f ;kmf /    lgdf{   lns/   0f ul/   Psf]    x'g'kb{   5 . lgd{   nLs/   0f gul/   Psf]    
efF8fdf gd"gf ;+sng u/   L kz' /   f]   u cGj]   if0f u/   ]   df cgfjZos hLjf0f'sf]    k|b'if0f eO{    cGj]   if0fdf hl6ntf 
k}   bf x'gsf ;fy}    /   f]   usf hLjf0f'' ;d]   t gi6 eO{    unt glthf k|bz{   g ;d]   t x'g ;S5 . 

#=@ lgd{   nLs/   0f ug]   {    tl/   sf

-!_ tfk (Heat)
-@_ /   ;folgs emf]   n

-#_ 5fg]   /    (Filtration)
-$_ ljls/   0f (Radiation)

-!_  tfk (Heat)

tfkaf6 hLjf0f'sf]    k|f]   l6g gi6 eO{    hLjf0f'x? db{   5g\ . tfksf]    k|of]   u u/   L lgd{   nLs/   0f b'O{    
k|sf/   af6 ug{    ;lsG5 . 

-s_  aflkmnf]    tfk (Moist heat)
-v_  z'is tfk (Dry heat)

-s_  aflkmnf]    tfk (Moist heat)

•	 pdfNg' (Boiling water): Pp6f efF8fdf kfgL /   flv To;df lgd{   nLs/   0f ug]   {    ;fdu|L 
/   fv]   /    !) ldg]   6;Dd pdfn]   df To;df ePsf]    ;Dk"0f{    hLjf0f'x? /    s]   xL :kf]   /   ;d]   t gi6 
x'G5 . olb @ k|ltztsf]    b/   n]    ;f]   l8od jfOsfjf]   {   g]   6 kfgLdf /   fv]   df lgd{   nLs/   0fsf]    
k|efj bf]   Aa/    x'G5 . o;/   L lzzfsf]    l;l/   ~h, lg8n /    ;lh{   sn pks/   0fx¿ lgd{   nLs/   0f 
ug{    ;lsG5 . 

•	 akmfpg' (Free steaming): sf]   r l:6d/    (Koch steamer) jf ;fwf/   0f l:6d 
s's/   df (Simple steamcooker) akmfP/    lzzfsf pks/   0fx¿ /    pRr tfkaf6 
gi6 x'g]    dfWod;d]   t lgd{   nLs/   0f ug{    ;lsG5 . o;/   L akmfP/    lgd{   nLs/   0f ubf{    !) 
ldg]   ;Dd akmfpg' k5{    . 

•	 jf6/    afy (Water bath): pRr tfkaf6 gi6 x'g]    a:t' h:t}    l;/   d, vf]   kx¿, lrgL 
ldl>t dfWodnfO{    %^° ;]   lN;o; tfkqmddf Ps 306f;Dd /   flv lgd{   nLs/   0f 
ug{    ;lsG5 . o;/   L sd tfkqmddf lgd{   nLs/   0f ubf{    jf6/    afysf]    tfkqmd ^)° 
;]   lN;o;eGbf a9fpg' x'Fb}   g . 

-v_ z'is tfk (Dry heat):

•	 Hjfnf cfpg]    u/   L afNg' (Flaming): ;lh{   sn s}   lr, lrD6L, :Sofnk]   n An]   8 
(Scalpel blade) O{   ToflbnfO{    l:k|6df 8'afO{    l:k|6 NofDkdf Hjfnf cfpg]    u/   L 
afNg]    . of]    ljlwaf6 l56f]    5l/   tf]    lgd{   nLs/   0f ug{    ;lsG5 . 
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•	 /   ftf]    /    rlDsnf]    tfk (Glow heat): Ogf]   s'n]   l6+u n'k (Inoculating loop) nfO{    
l:k|6 NofDk jf ag;]   g ag{   /   df /   ftf]    /    rlDsnf]    x'Gh]   n afNg]    . of]    ljlw l56f]    5l/   tf]    
?kdf af/   Daf/    lgd{   nLs/   0f ug'{   kbf{    ckgfOG5 . ljz]   iftof hLjf0f'x?sf]    Ogf]   s'n]   ;g 
ubf{    of]    ljlw ;/   n /    e/   kbf]   {    x'G5 . 

•	 tftf]    xfjf (Hot air): tftf]    xfjfaf6 lgd{   nLs/   0f ubf{    rf/   kf6]    afs; cfsf/   sf]    x6 
Po/    cf]   egsf]    cfjZostf k5{    . of]    lah'nLåf/   f rNg]    pks/   0f xf]    . o;sf]    leQf 
afsnf]    rf}   8f x'G5 tyf tfk k}   bf ug{    Heating element h8fg ul/   Psf]    x'G5 . o;df 
tfkqmd 36fpg /    a9fpg ;lsG5 . leQfsf b'a}}    dflyNnf]    5]   pdf xfjf cfpg /    hfg 
Kjfn klg x'G5 . cf]   eg vf]   Ng /    aGb ug{    9f]   sf klg x'G5 . o;df !*)° ;]   lN;o; 
tfkqmddf #) ldg]   6 /    !^)° ;]   lN;o; tfkqmddf Ps 306f;Dd alnof]    lzzf /    
wft'sf pks/   0fx¿nfO{    lgd{   nLs/   0f ug{    ;lsG5 . To:t}    tftf]    xfjfaf6 sNr/    
af]   tnnfO{    3l/   3l/    vf]   Nbf /    aGb ubf{    ag;]   g ag{   /   df af]   tnsf]    vfnL efusf]    xfjf 
ttfP/    lgd{   nLs/   0f ug{    ;lsG5 . 

-@_ /   ;folgs emf]   n (Chemical Sterilization)

 /   f;folgs emf]   n kbfy{   sf]    k|of]   uaf6 hLjf0f'x? gi6 ug{    ;lsG5g\ . k|of]   uzfnfdf k|of]   u 
ul/   g]    /   ;folgs emf]   nx¿ lgDgcg';f/    5g\M

-s_ cNsf]   xn (Alcohol)
Methylated spirit (70% alcohol) sf]    k|of]   u z/   L/   df vf]   k jf ;'O{    lbg /   ut 
lemSg /    5fnfnfO{    lgd{   nLs/   0f ug{    ul/   G5 .  

-v_ nfO{   ;f]   n (Lysol)
# b]   lv % k|ltzt nfO{   ;f]   nsf]    emf]   n k|of]   uzfnfdf b'lift gd"gf ls6f0f'hGo kbfy{    sNr/    
/    lzzfsf b'lift pks/   0fnfO{    lj;h{   g ug{    /    k|of]   udf cfpg]    pks/   0fx¿nfO{    w'g 
cufl8 8'afpg k|of]   u ul/   G5 .  

-u_ clN8xfO{   8 (Aldehyde group)
!) k|ltzt kmd{   lngsf]    3f]   nåf/   f b'lift hLjf0f' /   lxt kfg{    k|of]   uzfnf sIf /    e'FO{    k'5\g 
k|of]   u ug{    ;lsG5 . o;n]    ;Dk"0f{    sIf jl/   kl/   sf]    ;tx g}    lgd{   nLs/   0f x'G5 . o;nfO{    
xftn]    5'g x'Fb}   g . o;af6 pTkflbt UofF; xflgsf/   s x'gfn]    d'v df:sn]    5f]   k]   /    dfq 
k|of]   u ug'{   kb{   5 .  

-3_ Un'6]   /   fN8LxfO{   8 (Glutaraldehyde)
! k|ltzt Un'6]   /   fN8LxfO8 clt g}    zlQmzfnL hLjf0f'gfzs 3f]   n xf]    . of]    3f]   n 
b'lifta:t' lj;h{   g ug{    k|of]   u ul/   G5 .  

-ª_ Snf]   l/   g (Chlorine)
! k|ltzt ;f]   l8od xfO{   kf]   snf]   /   fO{   6 3f]   nåf/   f k|of]   uzfnfsf]    d]   r, s'l;{   , e'O{    ;'/   Iffsf]    
b/   fh O{   Toflb k'l5 lgd{   nLs/   0f ug{    ;lsG5 . ljz]   ifu/   L xflgsf/   s jLiff0f' lj?4 of]    
clt g}    pkof]   lu x'G5 .  

gf]   6 M /   f;folgs 3f]   nsf]    k|of]   u ubf{    xf]   lzof/   k"j{   s ;lx tl/   sfn]    ug'{   kb{   5 . k"/   fgf af;L 
k|of]   u ul/   Psf]    3f]   n af/   Daf/    k|of]   u ug'{    x'Fb}   g . 3f]   n k|foM tfhf agfP/    t'?Gt k|of]   u 
ug'{    j]   z x'G5 . 3f]   n tof/    kfg]   {    efF8f klg ;kmf x'g'kb{   5 .  
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-#_ 5fg]   /    (Filtration)

 tfkaf6 k||efljt x'g]    dfWodx¿ l;/   d Un'sf]   h 3f]   n OToflbnfO{    5fGg]    tl/   sfaf6 hLjf0f'nfO{    
5fg]   /    lgd{   nLs/   0f ug{    ;lsG5 . lkmN6«]   zg b'O{    lsl;daf6 ug{    ;lsG5 .  

-s_ ldlnkf]   /    d]   Da/   ]   g lkmN6/    (Millipore membrane filter)

 kf]   lnd]   l6«s (Polymetric) /    ;]   n'nf]   h kbfy{   af6  ag]   sf]    Diacetate  polycarbonate 
/    Polyester sf]    uf]   nf]    l8:s !# b]   lv @(# ld=ld= 3]   /   fdf kfO{   G5 . o;sf]    Kjfnsf]    
;fO{   h )=)!% b]   lv !@ dfOqmf]    ld6/   ;Dd x'G5 . ldnLkf]   /    d]   Da/   ]   g lkmN6/   sf]    k|of]   u 
ljleGg k|sf/   sf]    xf]   N8/   df jf l;6\h lkmN6/   df /   fv]   /    k|of]   u ug{    ;lsG5 . ;fy}    
l;l/   ~hdf l7Ss cfpg]    ldlnkf]   /    d]   Da/   ]   g lkmN6/    klg kfO{   G5 . o;sf]    k|of]   u yf]   /   }    
emf]   n kbfy{   x¿ lkmN6/    ug{    l;l/   Ghdf tfgL lkmN6/    nufP/    bjfj lbO{    hLjf0f' x6fpg 
;lsG5 .  

-v_ xfjfnfO{    lkmN6/    u/   L lgd{   nLs/   0f ug]   {   

 ljleGg HEPA filter sf]    k|of]   u u/   L n]   ldg/   Çnf]    Soflag]   6nfO{    Psf]   xf]   /   f]    xfjf 
lkmN6/    u/   ]   /    lglZrt 7fpFdf lgd{   nLs/   0f ug{    ;lsG5 . o;/   L l6:o' sNr/    dfWodx¿ 
vGofpFbf k||of]   u ug{    ;lsG5 .  

-$_ ljls/   0f (Radiation)

ljsl/   0fsf]    k|of]   uaf6 hLjf0f'x?nfO{    gi6 ug{    ;lsG5 . ljls/   0fsf]    k|of]   u pRr tfkaf6 gi6 
x'g] a:t'nfO{    dfq ul/   G5 .  

-s_ k|of]   uzfnfdf k|of]   u ug]   {    ljls/   0f ljlw

•	  k/ f a}   hgL ljls/   0f (Ultraviolet ray)
k/ fa}   hgL ljls/   0fn]    hLjf0f'sf]    qmf]   df]   hf]   dnfO{    gi6 ub{   5, kf/   a}   hgL ljls/   0fsf]    
t/   Ísf]    nDafO{    (Wave length) @%)÷@^) Nanometer(nm) -! ldln ld6/   sf]    
!)))))) efu nm_ x'G5 . kf/   a}   hgL ljls/   0f Mercury vapour lamp af6 
k|fKt ug{    ;lsG5 . k|foM o;sf]    k|of]   u k|of]   uzfnfsf]    6]   jn, a]   Gr, e'FO{    aflx/   L ;txdf 
lgd{   nLs/   0f ug{    ul/   G5 . ljls/   0fdf a:t'leq l5/   ]   /    hfg]    zlQm x'Fb}   g ctM aflx/   L 
;txdfq lgd{   nLs/   0f u5{    . k/ fa}   hgL ljls/   0faf6 lgd{   nLs/   0f ubf{    sf]   7faf6 ;a}    
dflg;nfO{    aflx/    lgsfnL k/ fa}   hgL ljls/   0f rfn' ug'{   k5{    . o;/   L nueu ! 306f;Dd 
jf /   fte/   L rfn' /   fVg]    k/ fa}   hgL aGb u/   ]   /    dfq sf]   7fdf k|j]   z ug'{   k5{    . ljls/   0fn]    
dflg;nfO{    klg xfgL ug{    ;S5 ljz]   if u/   L cfFvf /    5fnfdf o;n]    xfgL u5{    .  

•	   ufdf ljls/   0f (Gamma radiation ray)
/   ]   l8of]   wld{    kbfy{   sf]    k|of]   uaf6 CO60 -sf]   afN6 

^)_ af6 ufdf ljls/   0f k}   bf ug{    
;lsG5 . ufdf ljls/   0f a:t'sf]    lelq efuaf6 l5g]   {    zlQm ePsf]   n]    o;sf]    k|of]   u 
Knfli6sdf Kofs u/   ]   sf]    Knfli6s l;l/   ~h, lg8n, Unf]   e tyf n'ufsf]    yfsdf ;d]   t 
lgd{   nLs/   0f ug{    ;lsG5 . o;sf]    k|of]   u ubf{    ufdf ljls/   0fn]    hLjf0f'sf]    ;]   nnfO{    
Iodized ub{   5 /    hLjf0f' db{   5 . of]    clt c;/   bf/    lgd{   nLs/   0f ug]   {    ljlw xf]    .  
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$= c6f]   Sn]   e (Autoclave)

 o; ljlwaf6 k|of]   uzfnf, kz' ;]jf zfvf, e]6]l/g/L c:ktfn, 
vf]   k lzlj/   df b}   lgs pkof]   u x'g]    pks/   0f tyf ;lh{   sn 
pks/   0f /   j/    Unf]   e O{   ToflbnfO{    lgd{   nLs/   0f ug{    ;lsG5 . of]    
clt g}    e/   kbf]   {    ljlw xf]    . of]    pks/   0f 7"nf]    uf]   nf]    cfsf/   sf]    
x'G5 . of]    clt alnof]    wft'af6 lgld{   t x'G5 /    pRr tfk yfDg 
;S5 . o;sf]    leq rfk a9fpg ;lsG5 . of]    lah'nL jf cfuf]   af6 
rnfpg ;lsG5 .  

$=! l;4fGt

 kfgL aflx/   L afo'd08nLo rfk -&^) Pd=Pd= Hg_ df !))° ;]   lN;o;df pDnG5 . pDn]   sf]    kfgLsf]    
tfkqmd !))° ;]   lN;o; tfkqmd eGbf a9L a9fpg ;lsFb}   g t/    s'g}    alnof]    efF8fdf alnof]    9Ssg 
nufO{    efF8f leqsf]    rfk a9fPdf tfkqmd klg a9\5 h:t}   – % kf}   08 rfkdf !!)° ;]   lN;o;, !) 
kf}   08df !!%°;]   lN;o; /    !% kf}   08 (Pound per square inch) df !@!° ;]   lN;o;;Dd a9\5 h;sf]    
kmn:j?k ;Dk"0f{    hLjf0f' /    :kf]   /   ;d]   t db{   5g\ . k|of]   uzfnfdf !% kf}   08df !% ldg]   6;Dd lgd{   nLs/   0f 
ul/   G5 .

$=@ c6f]   Sn]   e ug]   {    ljlw

-!_ lgd{   nLs/   0f ug]   {    ;Dk"0f{    lzzfsf pks/   0fx¿nfO{    ;kmf sfuh jf qmfkm\6k]   k/   df /   fd|/   L kf]   sf]    
kfg]   {    /    c6f]   Sn]   e 6]   k 6fF:g]    .  

-@_ pQm pks/   0fx¿nfO{    c6f]   Sn]   esf]    af:s]   6df /   fVg]   , c6f]   Sn]   edf lxl6ª O{   lnd]   06 5f]   Kg]    u/   L 
l8:6LN8 jf6/    /   fVg]    .  

-#_ lgd{   nLs/   0f ug]   {    ;Dk"0f{    ;fdfgx¿ c6f]   Sn]   eleq /   fVg]    . ;fdfg /   fVbf nueu Ps ltxfO{    
efu vfln /   fVg'kb{   5 .  

-$_ c6f]   Sn]   esf]    lasf]   {    aGb ug]   {    /    l:qmp Sn]   Dkn]    a]   :;/   L s:g]    . l:6d l/   nLh/    vf]   Ng]    .  

-%_ c6f]   Sn]   esf]    l:jr cg ug]   {    . kfgL tfltg yfn]   kl5 xfjf tfltg yfN5 /    xfjf aflx/    lg:sg 
yfN5 .  

-^_ ;Dk"0f{    xfjf lgSn]   kl5 jfkm lg:sg yfN5 . jfkm lgSn]   sf]    @ b]   lv # ldg]   6kl5 l:6d 
l/   lnh/    aGb ug]   {    .

-&_ ca rfk a9\5 ls a9\b}   g ljrf/    ug]   {    . rfk a9]   /    !% kf}   08df k'u]   kl5 !% ldg]   6;Dd 
lgd{   nLs/   0f ug]   {    .  

-*_ !% ldg]   6 kl5 l:jr aGb ug]   {   , c6f]   Sn]   enfO{    ;]   nfpg lbg]   , rfk ;"rs oGqn]    ) -z"Go_ rfk 
b]   vfP kl5 dfq c6f]   Sn]   esf]    9Ssg vf]   Ng]    .  

-(_ lgd{   nLs/   0f ePsf ;a}    pks/   0fx¿nfO{    ;'sfpg]    .  

lrq # c6f]   Sn]   esf]    ljleGg efux¿
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$=# c6f]   Sn]   esf]    :ofxf/    ;Def/   

c6f]   Sn]   e pkof]   uL pks/   0f ePsfn]    o;sf]    :ofxf/    ;Def/    /   fd|f]   ;Fu ug'{   k5{    . c6f]   Sn]   esf]    :ofxf/    
;Def/   sf nflu lgDg s'/   fdf Wofg lbg'kb{   5 .  

-!_ c6f]   Sn]   e rnfpg' cl3 kfgL 5 5}   g ljrf/    ug]   {    .  

-@_ kfgL geP 7Ls dfqfdf kfgL /   fVg'k5{    .  

-#_ l:6d l/   lnh/   df s]   xL c8\s]   sf]    5 ls egL ljrf/    ug]   {   , c6f]   Sn]   e rln/   xsf]    a]   nf 9Ssg 
p3fg'{    x'Fb}   g .  

-$_ c6f]   Sn]   enfO{    ;kmf /   fVg]   , ldl8of3f]   n, dfWod (Media) O{   Toflb kf]   lvPdf t'?Gt ;kmf 
ug'{   k5{    .  

-%_ c6f]   Sn]   esf]    kfgL a]   nf–a]   nfdf km]   g'{   k5{    .  

$=$ c6f]   Sn]   esf]    sfo{   Ifdtfsf]    hf“r

-!_ c6f]   Sn]   e 6]   k 

 of]    k|of]   zfnfsf]    pks/   0f vl/   b ug]   {    k;naf6 vl/   b ug{    ;lsG5 . of]    6]   k c6f]   Sn]   e ubf{    
kf]   sf]    aflx/    6fF:g]    . c6f]   Sn]   e 7Ls tl/   sfn]    ePdf o;sf]    /   Í ;]   tfaf6 v}   /   f]    sfnf]   df kl/   0ft 
x'G5 . 

-@_ /   ;folgs kbfy{    

 c6f]   Sn]   e ubf{    Pp6f SofkLnl/    6\o"adf yf]   /   }    uGwssf]    w'nf]    /   fvL c6f]   Sn]   eleq /   fVg]    . uGws 
!@!° ;]   lN;o; tfkqmddf klUnG5 . c6f]   Sn]   e kZrft uGws klUnof]    ls klUnPg ljrf/    
ug]   {    .  

%= ;"Idbz{   soGq (Microscope)

 ;"Idbz{   soGq eg]   sf]    cfFvfn]    b]   Vg g;lsg]    clt ;"Id hLjf0f'nfO{    b]   Vg ;lsg]    oGq xf]    . o;sf]    
;xfotf ljgf kz' :jf:Yo k|of]   uzfnf rnfpg uf¥xf]    x'G5 . o;sf]    ;xfotfaf6 k|of]   uzfnfdf ls6f0f', 
k/   hLjLsf km'n, /   utdf kfOg]    k/   hLjL tyf z/   L/   sf]    ljleGg cÍsf]    sf]   ifx¿ ;lhnf]   ;Fu b]   Vg /    klxrfg 
u/   L /   f]   u cGj]   if0f ug{    d2t k'¥ofpF5 . of]    clt g}    dxÍf]    tyf hl6n vfnsf]    oGq ePsf]   n]    o;sf]    ljifodf 
pkof]   ustf{   n]    ljz]   if 1fg k|fKt ug{    cfjZos 5 .  

%=! l;4fGt

 ;"Idbz{   s oGqdf ljleGg zlQmzfnL n]   G;sf]    k|of]   u ul/   G5 h;sf]    ;xfotfn]    ;"Id a:t'sf]    
cfsf/    j[xt kfb{   5 . ToxL cfsf/   sf]    lrq0f j[xt\ kfg]   {    zlQmnfO{    :y'lns/   0f (Magnification) 
egLG5  . ;"Idbz{   soGq b'O{    k|sf/   sf 5g\ .  

-!_  Dofulglkms]   zg zlQm (Magnification power)

 Dofulglkms]   zg zlQm eGgfn]    cfO{   lk;sf]    -cfFvfsf]    n]   G;_ zlQm /    cAh]   lS6e n]   G;sf]    -a:t'sf]    
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n]   G;_ u'0fg u/   L cfPsf]    zlQmnfO{    egLG5 . h:t}   – Magnification = cfO{   lk; n]   G; × 

cAh]   lS6e n]   G; . cAh]   lS6en]   G;sf]    zlQm $×, !)×, $)× /    !))× ;Dd x'g]    , h;nfO{    cfO{   lk; 

n]   G;sf]    zlQmåf/   f u'0ff u/   L s'n DoflUglkms]   zg lgsfNg ;lsG5 .  

-@_ l/   hf]   n"zg zlQm (Resolution power)

 ;"Idbz{   s oGqaf6 s'g}    a:t'nfO{    x]   bf{    :ki6 b]   Vg ;lsg]    zlQmnfO{    l/   hf]   n"zg zlQm egLG5 . h:t}    

s'g}    b'O{    ;"Id ljGb'nfO{    x]   bf{    :ki6 geO{    Pp6}    h:tf]    b]   lvG5 . t/    l/   hf]   n'zg zlQmåf/   f b'O{    

ljGb' 5'§f5'§}    /    :ki6 b]   lvG5 . ;"Idbz{   s oGqsf]    l/   hf]   n';g zlQm yfxf kfpg clt dxTjk"0f{    

x'G5 tyf l/   hf]   n'zg zlQm gePdf ;"Idbz{   s oGq Joy{    x'G5 .  

%=@ ;"Id bz{   s oGqsf k|sf/   

-!_ ;/   n ;"Idbz{   s oGq (Simple microscope)

 ;/   n ;"Idbz{   s oGqdf Pp6f dfq n]   G; x'G5 /    ;fwf/   0f DoflUgkmfOª Unf; o;sf 

pbfx/   0f x'g\ . Pp6f dfq n]   G; ePsf]    ;"Idbz{   s oGq klg kfO{   G5 . o;af6 ;fgf]    a:t'sf]    

cfs[ltnfO{    s]   xL 7"nf]    -b; u'0ff;Dd_ a9fpg ;lsG5 .  

-@_ sDkfp08 ;"Idbz{   s oGq (Compound microscope)

 k|of]   uzfnfdf k|foM sDkfp08 ;"Idbz{   s oGqsf]    k|of]   u ul/   G5 . lsgeg]    o;df ljleGg 

k|sf/   sf n]   G;sf]    k|of]   u ul/   G5 . sDkfp08 ;"Idbz{   s oGqdf b'O{    k|sf/   sf n]   G;x¿ Pp6f 

glndf h8fg ul/   Psf]    x'g]   , h;df klxnf]    n]   G;åf/   f j[xt kfl/   Psf]    lrqnfO{    bf]   ;|f]    n]   G;n]    

cem 7"nf]    cfsf/   nfO{    a9fpF5 . kmn:j/   k lrq :ki6 klxrfg ug{    ;lsG5 . o;df k|of]   u 

x'g]    n]   G; cfO{   lk; tyf cAh]   lS6e n]   G; egLG5 .  

%=# ;"Idbz{   s oGqsf efux¿ (Parts of Microscope)

-!_ :6]   08 (Stand)

-@_ d]   sflgsn P8hi6d]   G6 (Mechanical adjustments)

-#_ n]   G;x¿ (Optics part)
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lrq $ ;"Idbz{   s oGqsf]    d'Vo efux¿

-!_ :6]   08 (Stand)

 :6]   08 ;"Idbz{   s oGqsf]    aflx/   L cfj/   0f xf]    . o;df d'Vot|M lgDglnlvt efux¿ x'G5, 
h;n]    ;"Idbz{   s oGqsf]    cGo efunfO{    l:y/    kfg{    d4t k'¥ofpF5 .  

•	 gnL (Tube) M o;n]    cAh]   lS6e n]   G; tyf cfO{   lk;nfO{    hf]   8L /   fV5 .  

•	 z/   L/    (Body) M kmf]   s; ug]   {    sfo{   IfdtfnfO{    ;/   lns/   0f k|bfg ub{   5 .  

•	 afx, (Arms) M gnL /    z/   L/    sfo{    yfDg d2t ub{   5 .  

•	 :6]   h (Stage) M o;df gd"gf ;lxtsf]    :nfO{   8 /   flvG5 .  

•	 kfp jf cfwf/    (Foot or base) M o;n]    ;"Idbz{    oGqnfO{    7f8f]    /   fV5 .  

•	 d]   sflgsn :6]   h (Mechanical stage) M o;n]    :nfO{   8nfO{    otfptf ;fg{    d2t ub{   5 .  

-@_ d]   sflgsn P8hi6d]   G6 (Mechanical adjustments)

 o;sf]    d'Vo b'O{    efu x'G5g\ M

•	 sf]   if{    P8hi6d]   G6 /    kmfO{   g P8hi6d]   G6 (Coarse and fine adjustment)

•	 sG8]   g;/    (Condenser)

 sf]   if{    /    kmfOg P8h:6d]   G6 M o;n]    gd"gfnfO{    s]   lGb|t ubf{    j[xt\ ?kdf b'/   L ldnfpg]    ub{   5 
/    gd"gfsf]    lrq b]   Vg yfn]   kl5 sf]   if{    P8h:6d]   G6 /    kmfO{   g P8h:6d]   G6 Ps}    :yfgdf jf 
a]   Unfa]   Un}    :yfgdf x'g ;S5g\ .  
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-#_ ;"Idbz{   s n]   G;sf]    efu (Microscope optics part)

 ;"Idbz{   s n]   G;sf]    efu eGgfn]    cfFvfsf]    ;xfotfn]    x]   g]   {    efu xf]    h;df ljz]   if n]   G;x¿ 
kb{   5g\ . o;n]    a:t'nfO{    x]   g]   {    jf cfsf/   nfO{    j[xt\ kfg]   {    ul/   G5 . o;sf efux¿ lgDg cg';f/    
x'G5g\ M

-s_ cAh]   lS6e n]   G;

-v_ cfO{    lk;

-u_ sG8]   g;/    /    cfOl/   ; (Condenser and iris)

-3_ bk{   0f (Mirror)

-ª_ k|sfzsf]   ;|f]   t (Illumination light source)

-s_  cAh]   lS6e n]   G;

 of]    afx'sf]    ;txsf]    a/   fa/    efudf cjl:yt x'G5 /    :6]   hsf]    7Ls dfly x'G5 . of]    
n]   G;nfO{    :nfO{   8 -a:t'_ sf]    glhs}    /   flvG5, cah]   lS6e n]   G;x¿ ljleGg Ifdtfsf 
-$×, !)×, $)× /    !))×_ x'g\ . 

ljleGg ;"Idbz{   soGq hf“rdf n]   G;sf]    k|of]   u tflnsf
qm=;+= n]   G;sf]    Ifdtf k|of]   u

!= 4× Low power gfDn]   sf]    c08f, dfO{   6 OToflb x]   g{   

@= 10× Normal k/   hLjLsf]    c08f slS;l8ofsf]    pl;i6 /    WBC total count 
ug{    .  

#= 40×  
(Medium power)

RBC total count, platelets total 
count, cyst, trophozoites of amoebae, blood 
protozoans scan ug{    /    Urine deposit x]   g{    .  

$= 100×  
(Oil immersion)

:6]   g ul/   Psf]    :d]   o/   df Blood protozoa klxrfg ug{    
Bacterial morphology,  Differential leukocyte 
count /   Leucocyte nfO{    cem :ki6 klxrfg ug{    . 

   

    v_ cfO{    lk; (Eye piece)

 of]    ;"Idbz{   s oGqsf]    dflyNnf]    efu afx'eGbf dfly x'G5 . of]    7f8f]    jf clnslt sf]   N6]    
k/   ]   sf]    klg x'g ;S5 . o;df cfFvfaf6 tn /   flvPsf]    gd"gf x]   g{   nfO{    k|of]   u ul/   G5 . of]    
klg ljleGg Ifdtfsf]    -$×, ̂ ×, &×, !)× /    !%×_ x'G5g\ . ;fwf/  0f tof k|of]   uzfnfdf 
k|of]   u ug{    !)× Ifdtfsf]    n]   G; g}    pko'Qm x'G5 .  

-u_ sG8]   G;/    /    O{   l/   ; (Condense and iris)

 k|sfzsf]    ;|f]   taf6 of]    n]   G; -h'g :6]   hsf]    7Ls tn x'g]   _ x'Fb}    k|sfz l5/   ]   /    l;wf 
cAh]   lS6e n]   G;df k|j]   z ub{   5 . of]    n]   G; Tolt zlQmzfnL x'Fb}   g .  
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%=$ sDkfp08 ;"Idbz{   soGqsf k|sf/   x¿

-!_ km]   h sG6«f:6 dfO{   qmf]   :sf]   k (Phase contrast microscope)
-@_ 8fs{    lkmN8 dfO{   qmf]   :sf]   k (Dark field microscope)
-#_ km\n'/   ]   ;]   G; dfO{   qmf]   :sf]   k (Fluorescence microscope)
-$_ On]   S6«f]   g dfO{   qmf]   :sf]   k (Electron microscope)
-%_ Differential interference contrast microscope (DIC)

-!_ km]   h sG6«f:6 dfO{   qmf]   :sf]   k M–

of]    ;"Idbz{   soGqsf]    k|of]   u t/   n kbfy{   df ePsf]    hLljt hLjf0f'nfO{    cem :ki6 b]   Vg 
k|of]   u ul/   G5 . o;sf]    nflu cTofw'lgs km]   h sG6«f:6 n]   G;x¿sf]    k|of]   u ul/   G5 h;af6 
hLjf0f'sf]    lrq0fnfO{    ls/   0fk|lt kl/   jlt{   t kf/   L :ki6 b]   Vg ;lsG5 . ;fwf/   0f sDkfp08 
;"Idbz{   soGqeGbf of]    w]   /   }    dx+uf]    x'G5 . o;sf]    ljz]   if k|of]   u hLljt hLjf0f' h:t}    Vibrio 
hLjf0f', k/   hLjL, cldjf, /   utdf x'g]    Trypanosomes lk;fjsf]    lylu|Psf]    c+znfO{    x]   g{    
k|of]   u ul/   G5 .  

-@_ 8fs{    lkmN8 dfO{   qmf]   :sf]   k M–

o;df ljz]   if /   +lugdo agfpg g;lsg]    hLjf0f' x]   g{    k|of]   u ul/   G5 . o;df ljz]   iftof 
sG8]   G;/   df k|sfz l5g]   {    :yfgdf sfnf]    6'qmfn]    5f]   lkG5 h;n]    ubf{    k|sfzsf]    ls/   0f ;f]   em}    
guO{    5l/   G5 /    s]   xL dfq 5l/   Psf]    ls/   0f k|j]   z ub{   5 h;n]    ubf{    cGwsf/   df tf/   fx¿ 
rlDsPem}   + hLjf0f'x? 6Ns]   sf b]   lvG5g\ . o;sf nflu 8fs{    lkmN8 sG8]   G;/    eGg]    ljz]   if 
sG8]   G;/   sf]    k|of]   u ug'{   kb{   5 .  

8fs{    lkmN8 dfO{   wqmf]   :sf]   ksf]    pkof]   lutf M–

•	 /   Ífpg g;lsg]    hLjf0f' h:t}   – Treponema pallidium /    Leptospira cflbnfO{    
klxrfg ug{    .

•	 /   utdf Borrelia Microfilaria klxrfg ug{    .  
•	 lk;fjdf Leptospira hLjf0f' klxrfg ug{    .  
•	 Campylobacter hLjf0f' klxrfg ug{    .  

-#_ km\nf]   /   ]   z]   G; dfO{   qmf]   :sf]   k M–

 of]    ;"Idbz{   soGq clt dxÍf]    vfnsf]    oGq xf]    . o;df hLjf0f'nfO{    clt ;lhn}    b]   Vg 
;lsG5 . lsgeg]    o;df vf; lsl;dsf]    km\nf]   /   ]   z]   G; ug{   /   Ísf]    k|of]   u ul/   G5 h'g 
kf/   a}   hgL ls/   0fdf 6lNsG5 . o;df ljz]   if u/   L hLjf0f'nfO{    ljz]   if km\nf]   /   ]   z]   G; /   Í;Fu 
/   ÍfO{   Psf]    ODo'gf]   Unf]   lag -IgG sGh'u]   6_ ;Fu k|ltlqmof ul/   G5 . k|ltlqmof ePdf kf/   a}   hgL 
ls/   0f ePsf]    k|sfzdf /   fv]   /    ;"Idbz{   soGqdf x]   bf{    hLjf0f' ljz]   if /   Ídf 6lNsG5 /    
b]   vf k5{   g\ o;n]    ubf{    hLjf0f' b]   lvg]    dfq x}   g' s'g hftsf]    hLjf0f' xf]    egL klxrfg ug{    
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;lsG5 . jLiff0f'af6 x'g]    /   f]   ux¿sf]    lgbfgdf of]    clt g}    pkof]   lu x'G5 .  

km\nf]   /   ]   z]   G; dfO{   qmf]   :sf]   ksf]    pkof]   lutf M–

•	 Mycobacterium hLjf0f' klxrfg ug{    .  

•	 ljleGg k/   hLjL h:t}    Trichomonas, Entamoeba klxrfg ug{    .  

•	 Immunodiagnostic k/   LIf0f ug{    .  

•	 ljs[t tGt'sf sf]   ifx¿sf]    klxrfg ug{    .  

•	 hLjf0f' tyf jLiff0f' klxrfg ug{    .  

-$_ On]   S6«f]   g dfO{   qmf]   :sf]   k

 of]    cTofw'lgs k|ljlwsf]    ;"Idbz{   soGq xf]    . o;af6 hLjf0f' dfq geO{    jLiff0f' ;d]   t b]   Vg 
;lsG5 . of]    cToGt dx+uf]    /    hl6n ePsf]   n]    o;sf]    k|of]   u ;d]   t clt hl6n 5 .  

%=% ;"Idbz{   soGq k|of]   u ug]   {    ljlw

-!_ ;j{   k|yd ;"Idbz{   soGqnfO{    6]   a'ndf l:y/    /   fVg]    /    lah'nL h8fg u/   L l:jr rfn' ug]   {    .  

-@_ gd"gf ePsf]   :nfO{  8nfO{   :6]  hdf /  fVg]   . /  fVbf :nfO{  8sf]   gd"gf ePsf]   efunfO{   dfly kf/  ]  /   
-cAh]  lS6e tkm{   kf/  ]  /  _ /  fVg]   . pN6f]   kf/  ]  /   /  flvof]   eg]   kmf]  S; x'Fb}  g .

-@_ cfjZostf cg';f/    cAh]   lS6e n]   G; :nfO{   8 dfly ;f/   ]   /    l7Ss kg]   {    u/   L /   fVg]    .  

-#_ sG8]   g;/   sf]    Pkr{   /    v'Nnf /   fVg]   , cfO{   lk;af6 k|sfz cfof]    jf cfPg ljrf/    ug]   {    .

-$_ ca sf]   if{    P8h:6d]   G6 ;fb}   {    gd"gf ePsf]    :nfO{   8sf]    5]   pdf k'¥ofpg]    .  

-%_ cfO{   lk;af6 x]   b}   {    sf]   if{    P8hi6d]   G6 gd"gfsf]    lrq b]   lvGh]   n lj:tf/   }    ;fg]   {    . gd"gfsf]    lrq 
b]   Vgf;fy sf]   if{    P8h:6d]   G6 3'dfpg 5f8\g]    /    kmfO{   g P8h:6d]   G6 rnfP/    lrqnfO{    :ki6 
kfg]   {    . 

-^_ olb w]   /   }    dfly;Dd ;fbf{    klg lrq b]   lvPg eg]    k'gM k|of; ug]   {    .  

-&_ b\'O{    rf/    k6s klg b]   lvPg eg]    n]   G; k]   k/   sf]    ;xfotfn]    cAh]   lS6e n]   G;nfO{    k'5\g]    /    k'gM 
k|of; ug]   {    .  

%=^ ;"Idbz{   soGqsf]    x]   /   ljrf/    /    :ofxf/    ;Def/   

;"Idbz{   soGq clt hl6n /    ax'd"No pks/   0f xf]    /    o;nfO{    rnfpFbf Wofgk"j{   s rnfpg 
kb{   5 . ;fy}    o;nfO{    a]   nf–a]   nfdf k'5\g]    /    ;/   ;kmfO{    ug'{   kb{   5 .  

-!_ ;/   ;kmfO{    ug]   {    ljlw

•	 k|of]   udf gePsf]    a]   nf o;nfO{    w'nf]   , kfgL /    3fdaf6 hf]   ufO{    5f]   k]   /    /   fVg'k5{    lsgeg]    
o;sf]    n]   G;df 9';L nfUb5 .  
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•	 n]   G;nfO{    k|of]   u ug'{    cufl8 xNsf tl/  sfn]    n]   G;k]   k/   n]    k'5\g' kb{   5 . ;"Idbz{   s oGqnfO{    
afs;df /   fVbf l;nLsf h]   nsf]    kf]   sf]    ;fydf /   fVg' kb{   5 .  

•	 cfon O{   d/   zg n]   G;nfO{    k|of]   u kZrft\ To;df ePsf]    t]   nnfO{    yf]   /   }    Xylol nufO{    
xNsf tl/  sfn]    n]   G;k]   k/   sf]    k|of]   u u/   L k'5\g' kb{   5 . Xylol n]    w]   /   }    a]   /   ;Dd n]   G; leHg 
lbg' x'Fb}   g' o;n]    n]   G; hf]   8]   sf]    laufg{    ;S5 .  

-@_ oflGqs efux¿ (Mechanical parts)

•	 oflGqs efux¿ rnfpFbf ;fx|f]    ePdf an ug'{    x'Fb}   g . To;df d}   nf hd]   sf]    eP ;kmf 
ug]   {    /    d]   lzgsf]    t]   n /   fVg]    -vfg]    t]   nsf]    k|of]   u ug'{    x'Fb}   g_ .  

•	 oflGqs efu l9nf ePdf Ps yf]   kf d}   g /   fVg'k5{    . slxn]   sfxLF uld{   df l9nfx'g]    ;S5 
/    hf8f]   df 7Ls klgx'g]    ;S5 .  

•	 cgfjZos?kdf ;"Idbz{   soGqnfO{    Screw driver n]    vf]   Ng' x'Fb}   g o;n]    gfh's 
kf6{   k'hf{   x¿ 6'6–km'6 x'g ;S5g\ .  

•	 a]   nf–a]   nfdf n]   G;df hd]   sf]    kmf]   x/    ;kmf ug'{   k5{    . n]   G;df slxNo}    klg cf}   +nfsf]    5fk 
nfUg]    u/   L 5'g x'Fb}   g .  

•	 cAh]   lS6e n]   G;n]    slxNo}    klg :nfO{   8df 6;fpg jf 5'g x'Fb}   g .  

•	 ;"Idbz{   soGqnfO{    Ps 7fpFaf6 csf]   {    7fpFdf ;fbf{    Ps xftn]    prfNg' x'Fb}   g . Ps xftn]    
cfwf/   df /    csf]   {    xftn]    afx'df ;dft]   /    b'O{    xftn]    dfq prfNg]    ug'{   k5{    .  

•	 ;"Idbz{   soGqnfO{    pRbfNbf l;wf prfNg]    sf]   N6f]    kmsf{   pg x'Fb}   g . cfO{   lk; em/   ]   /    km'6\g 
;S5 .  

•	 d]   sflgsn :6]   hnfO{    ;kmf u/   L a]   nf–a]   nfdf d]   l;gsf]    t]   n /   fvL rnfpg]   , olb afwf 
c8\rg ePdf x6fpg]    . o;df l:k|ª ePsf]   n]    ubf{    d]   sflgsn :6]   h rnfpFbf xf]   l;of/    
/    htg;fy rnfpg' k5{    .  

•	 :6]   hdf nj0fo'Qm emf]   n, t]   n, cDn, kfgL O{   TofbL kf]   lvPdf tTsfn ;kmf ug'{   k5{    .  

•	 cgfjZos?kdf ;"Idbz{   soGqsf]    aQL afNg' x'Fb}   g cGoyf aNa hNg ;S5 .  

•	 ;s]   ;Dd ;"Idbz{   soGqsf kf6{   k'hf{   sf]    hu]   8f ul/   /   fVg' k5{    .  

•	 ;"Idbz{   soGq lalu|Pdf s'zn /    of]   Uo k|fljlws;Fu dfq dd{   tsf]    nflu ;Nnfx 
lng'k5{    . of]    oGq cgfjZos JolQmnfO{    rnfpg lbg' x'Fb}   g . 

•	 cAh]  lS6e n]  G; -!)×_ nfO{   cfOn kg{   lbg' x'Fb}  g, k/  ]  sf]   v08df t'?Gt n]  G; k]  k/  n]   
;kmf ug{  ' k5{   . 

%=& h'd :6]   l/   of]    dfO{   qmf]   :sf]   k (Zoom Stereo Microscope)

b'O{   j6f cfO{   lk; ePsf]    Ps}   rf]   6L b'O{   j6}    cfO{   lk;åf/   f Pp6}    a:t'df s]   lGb|t u/   L a:t'nfO{    b'a}}    cfFvfn]    
x]   g{    ;lsG5 h'g ;fwf/   0f ;"Idbz{   oGqaf6 ;lsFb}   g /    a:t'sf]    lrq0f 7"nf]    /    :ki6 b]   lvG5 .  
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-!_ h'd :6]   l/   of]    dfO{   qmf]   :sf]   ksf]    efux¿

-s_ cfO{   lk; M of]    dflyNnf]    efudf b'O{   j6f x'g]   , o;nfO{    cfO{   lk; glndf /   flvG5 /    a:t'nfO{    
x]   g{    k|of]   u ul/   G5 . 

-v_ h'd :6]   l/   of]    sG6«f]   n gf]   a M o; gf]   an]    a:t'sf]    lrqsf]    cfsf/    7"nf]    kfg{    /    Go'g ug]   {    u/   L 
rnfpg ;lsG5 . o;nfO{    bfofF /    afofF u/   L cfjZostf cg';f/    3'dfpg' k5{    . 

-u_ kf]   8 (Pod) M cfO{   lk; /    h'd :6]   l/   of]    sG6«f]   n gf]   anfO{    yfd]   /    /   fV5 . 
-3_ l/   kmn]   S6]   8 nfO{   6 On'ldg]   6/    (Reflected light illuminator): h'd :6]   l/   of]    

;"Idbz{   s oGqaf6 a:t'nfO{    x]   bf{    aflx/   af6 k|z:t k|sfzsf]    cfjZostf 
kb{   5 h;nfO{    l/   kmn]   S6]   8 nfO{   6 On'ldg]   6/    åf/   f cfk"lt{    u5{    . 

-ª_ cfwf/    (Base) M o;n]    ;Dk"0f{    h'd :6]   l/   of]    ;"Idbz{   soGqnfO{    ;'b[9 kf5{    . of]    cToGt 
dha't efu xf]    . 

-r_ kmf]   sl;Í gf]   a (Focusing knob) M a:t'sf]    lrq 7Ls ldnfpg tndfly u/   L 
o;nfO{    rnfpg' k5{    . 

-5_ Unf; :6]   h Kn]   6 (Glass stage plate) M of]    k/   LIf0f ug]   {    a:t'nfO{    /   fVg]    :yfg 
xf]    . o;df lzzf /    ;fwf/   0f Knfli6ssf]    ;]   tf]    /    sfnf]    b'O{    /   Í ePsf]    Kn]   6 klg 
x'G5 . cfjZostf cg';f/    rnfpg ;lsG5 . 

-h_ 6«fG;ld6]   8 nfO{   6 On'ldg]   6/    (Transmitted light illumination) M of]    a]   z leq 
ePsf]    k|sfz k}   bf ug]   {    efu xf]    . slxn]   sfxL+ clt ;fgf]    a:t' -s0f_ h:t}    gfDn]   sf]    
km'n jf cGo s0f x]   g{    o;sf]    cfjZostf k5{    . Onldg]   zg cg /    ckm l:jr o;sf]    
b'a}}    6«fG;ld6]   8 nfO{   6nfO{    afNg ;lsG5 . o;df b'O{   j6f l:jr x'G5g\ /    cfjZostf 
cg';f/    afNg' k5{    . 

-@_ h'd :6]   l/   of]    ;"Idbz{   s oGq rnfpg]    ljlw

•	 ;j{   k|yd x]   g]   {    a:t' h:t}    sNr/    Kn]   6nfO{    :6]   h Kn]   6df /   fVg]    . 

•	 kmf]   s; ga tn ;fg]   {    . 

•	 cfO{   lk;df b'a}}    cfFvf /   fvL gf]   j dfly 3'dfpg]    . a:t'sf]    lrq b]   lvgf;fy gf]   a 3'dfpg 
5f8\g]    . 

•	 a:t'nfO{    klxrfg ug{    sf]   lzz ug]   {    . olb lrq :ki6 ePg eg]    h'd sG6«f]   n gf]   j 
3'dfpg]    . o;/   L cfjZostf cg';f/    h'd sG6«f]   n gf]   j 3'dfP/    lrqsf]    cfsf/    7"nf]    kfg{    
;lsG5 . 

-#_ h'd :6]   l/   of]    ;"Idbz{   soGqsf]    x]   /   rfx

•	 h'd :6]   l/   of]    ;"Idbz{   soGqnfO{    a]   nf–a]   nfdf g/   d sk8fn]    k'5\g]    .  

•	 n]   G;nfO{    g/   d l6:o'k]   k/   n]    k'5\g]    .  

•	 k||of]   u u/   ]   kl5 h'd :6]   l/   of]    ;"Idbz{   soGqnfO{    5f]   k]   /    /   fVg]    .  
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^= ;]   lG6«km\o'h (Centrifuge)

^=! kl/   ro
;]   lG6«km\o'h t/  n  kbfy{   df /   x]   sf]    7f]   ; kbfy{   nfO{    lyu|fpg]    jf Pslqt kfg]   {    d]   l;g xf]    . k||of]   uzfnfdf 
o;sf]    k|of]   u /   utaf6 KnfHdf, l;/   d tyf ;Zk]   g;g 3f]   naf6 7f]   ; kbfy{   nfO{    lyu|fpg k|of]   u 
ul/   G5 . 

^=@ l;4fGt

;]   lG6«km\o'h ;]   lG6«km\o'un zlQmsf]    cfwf/   df sfd ub{   5 . olb s'g}    a:t'nfO{    alnof]    u/   L 8f]   l/   df 
afFlw uf]   nfsf/    u/   L 3'dfPdf Tof]    a:t' s]   Gb| b]   lv aflx/   lt/    lg:sg k|of; u5{    ctM o:t}    zlQmsf 
sf/   0f 7f]   ; kbfy{   x¿ t/   n kbfy{   df s]   Gb| b]   lv aflx/    6\o"asf]    lkFwdf Pslqt x'G5g\ .  

^=# ;]   lG6«km\o'hsf k|sf/   x¿

-!_ xft]    ;]   lG6«km\o'h (Hand centrifuge)

-@_ lah'nLn]    rNg]    ;]   lG6«km\o'h (Electric centrifuge)

-!_ xft]    ;]   lG6«km\o'h

 o;nfO{    xftn]    3'dfpg ;lsG5 . o;df b'O{    as]   6 jf rf/    as]   6 ePsf]    x'G5 . o;nfO{    
s'g}    klg 6]   jn d]   r jf :6'ndf alnof]    u/   L c8\ofO{    /   flvG5 /    xftn]    3'dfP/    rnfpg 
;lsG5 . 3'dfpFbf t]   ;f]   {    k/   ]   /    a:5 /    rnfpg 5f]   8\bf lj:tf/   }    7f8f]    x'G5 . o;sf]    k|of]   u lah'nL 
gePsf]    7fpFdf ul/   G5 . ljz]   if u/   L uf]   j/    hf“r jf lk;fj hf“r ubf{    k|of]   u ug{    ;lsG5 . o; 
;]   lG6«km\o'hdf @))) rs| (Revolution) k|lt ldg]   6;Dd ult a9fpg ;lsG5 .  

-@_ lah'nLn]    rNg]    ;]   lG6«km\o'h

 of]    lah'nLaf6 rNg]    ;]   lG6«km\o'h xf]    . o;df lah'nLsf]    df]   6/    h8fg ul/   Psf]    x'G5 . ult 
l;ldt /   fVg -36fpg ÷ a9fpg_ gf]   anfO{    3'dfpg k5{    . o;df Swing Rotor /    Angle 
Rotor b'a}}    k|sf/    x'G5 . Swing Roter 3'Dbf 6\o"ax¿ p7]   /    Arms sf]    ;txdf cfO{    
k'U5g\ . t/    Angle Roter df eg]    Ps}    gf;df /   lx/   xg5 . o;df !))) b]   lv %))) 
Rotation k|lt ldg]   6 (rpm) ult a9fpg ;lsG5 . 

^=$ ;]   lG6«km\o'hsf]    efux¿

-!_ lkn/    (Pillar) M of]    ;]   lG6«km\o'hsf]    ljrdf x'G5 . h;n]    Arms nfO{    yfd]   sf]    x'G5 .  

-@_ cfd{    (Arm) M of]    Axis sf]    rf/   }   lt/    Ps}   gf;n]    hf]   l8Psf]    x'G5 .  

-#_ as]   6 (Bucket) M of]    cfd{   ;Fu hf]   l8Psf]    x'g]    h;df ;]   lG6«km\o'h 6\o"a /   flvG5 as]   6df 
;]   lG6«km\o'h 6\o"a /   fVbf ;Gt'ng ldnfP/    /   fVg' kb{   5 . as]   6 klg b'O{    k|sf/   sf x'G5g\ . Swing 
Rotor -em'Ng]    /   f]   6/   _ /    Fixed Rotor -l:y/    /   f]   6/   _ .  
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lrq % ;]   lG6«km\o'h /    o;sf ljleGg efux¿

^=% dfOqmf]   x]   df6f]   lqm6 ;]   lG6«km\o'h (Microhaematocrit Centrifuge)

 o;df klg as]   6sf]    7fpFdf uf]   nfsf/    
Rotor x'g]    h;df Soflkn/   L 6\o"a 
/   fVg]    pko'Qm 7fpFx¿ x'G5g\ . o;nfO{    
!))) b]   lv !@))) rpm ;Dd 
3'dfpg ;lsG5 . o;sf]    k|of]   u 
ljz]   iftof Packed Cell Volume 
(PCV) ljZn]   if0f ubf{    ul/   G5 . of]     
;]   lG6«km\o'h w]   /   }    ultdf !@))) rpm 
;Dd 3'Dg]    ePsf]   n]    o;sf]    lasf]   {    
aGb u/   ]   /    dfq rnfpg' kb{   5 . 

^=^ ;]   lG6«km\o'hsf]    Ifdtfdf e/    kg]   {    sf/   0fx¿

-!_ Swing out radius (r)

-@_ rpm (rpm-1)
 I   =  1.118×10-5x r × rpm-2

 I   = Gravitational acceleration
 1.118×10-5 = The constant of the angle speed
 R   = Swing out radius in c.m.
 rpm   = Rotation/   minute

lrq ^ dfOqmf]   x]   df6f]   lqm6 ;]   lG6«km\o'h /    ljleGg efux¿
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^=& ;]   lG6«km\o'h rnfpg]    ljlw

-!_ ;]   lG6«km\o'h cg ug]   {    .  

-@_ ;]   lG6«km\o'hsf]    lasf]   {    p3fg]   {    .  

-#_ lyUo|fpg' kg]   {    emf]   nnfO{    ;]   lG6«km\o'hdf /   fVg]    ;a}    6\o"ax¿sf]    emf]   n ;dfg dfqfdf 
x'g'kb{   5 . ;]   lG6«km\o'h 6\o"a klg Pp6}    cfsf/   , tf}   n /    dha't x'g k5{    .  

-#_ ;]   lG6«km\o'h 6\o"anfO{    as]   6df /   fVg]   , e/   ;s 6\o"ax¿ ;Gt'ng ldnfP/    /   fVg' kb{   5 .  

-$_ ;]   lG6«km\o'hsf]    ult a9fpg ! df -!)))÷rpm_ /   fVg]    s]   xL ;dokl5 @ df -@)))/   rpm_ /    
s]   xL ;d]   okl5 # df -#)))/   rpm_ /   fVg]   , Ps}   rf]   6L # df /   fVg' x'Fb}   g .  

-%_ cfjZostf cg';f/    !) jf !% ldg]   6;Dd ;]   lG6«km\o'h x'g lbg]    .  

-^_ !% ldg]   6 -;do ;lsPkl5_ Knob z'Godf Nofpg]    .  

-&_ ;]   lG6«km\o'h 3'Dg aGb ePkl5 dfq lasf]   {    p3fg]   {    .  

-*_ ;]   lG6«km\o'h 6\o"ax¿ lemSg]    .  

-(_ ;a}    ;]   lG6«km\o'h 6\o"a lemls;s]   kl5 lasf]   {    aGb ug]   {    .  

-!)_ l:jr aGb ug]   {    .  

^=* ;]   lG6«km\o'hsf]    lxkmfht

-!_ k|of]   u ubf{    ;b}   j /   f]   6f]   /   nfO{    ;Gt'lnt /   fVg'kb{   5 .  

-@_ ;]   lG6«km\o'h leq s'g}    emf]   n kbfy{    nj0fo'Qm 3f]   n kf]   vfpg x'Fb}   g .  

-#_ ult a9fpFbf lj:tf/   }    !)))/   rpm, @)))/   rpm, #)))/   rpm ub}   {    a9fpg' kb{   5 . ult 36fpFb}    
hfFbf qmdzM 36fpg' kb{   5 . PSsf;L !))) b]   lv %)))/   rpm df nfg' x'Fb}   g .  

-$_ ;]   lG6«km\o'h 6\o"adf lasf]   {    nufpg' x'Fb}   g .  

-%_ ;]   lG6«km\o'h 3'Dbf an k|of]   u u/   ]   /    xftn]    /   f]   Sg]    k|of; ug'{    x'Fb}   g .  

&= lk=Pr= ld6/    (pH Meter)

of]    3f]   nsf]    lk=Pr yfxf kfpg]    pks/   0f 
xf]    . lk=Pr= ld6/    ljleGg k|sf/   sf 
x'G5g\ . h:t}   – Aofl6«af6 rNg]    tyf lah'nLaf6 
;f]   em}    rNg]    . o;df ;+j]   bglzn ef]   N6 ld6/    
x'G5 . o;n]    Measuring electrode 
/    Reference electrode sf]    Current 
influence gfK5 .  lrq & lk=Pr= ld6/   
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&=! l;4fGt

 olb b'\O{    leGbf leGb}    lk=Pr= dfg ePsf]    3f]   nnfO{    dl;gf]    lzzfsf]    cfj/   0faf6 5'6\ofpFbf o;sf]    
kftnf]    cfj/   0fdf Potential b]   vf k5{   , h;n]    lk=Pr= dfgsf]    cf}   ;t dfg Electrode dfkm{   t 
;+j]   bglzn Voltmeter df b]   vfkb{   5 . cyf{   t\ o;df Reference electrode (Unchange 
bell potential) /    lk=Pr= dfg gfKg]    Electrode ;Fu Ps}    ;fy /   flvG5 . o;df ePsf]    
Potential leGgtf lk=Pr= sf]    leGgtfdf e/    kb{   5 . o;sf]    leGgtf lk=Pr= sf]    Meter df 
c+lst x'g hfG5 .  

&=@ 3f]   nsf]    lk=Pr= (pH of Solution)

 s'g}    klg 3f]   ndf OH - (hydroxide ion) tyf H + (Hydrogen ion) sf]    ;lDd>0f 

x'G5 . h:t}    s'g}    klg 3f]   ndf OH - sf]    dfq /    H+ sf]    dfqf a/   fa/    x'G5 . ctM h;nfO{    t6:y 
3f]   n (Neutral solution) eGb5g\ . h:t}   – l8:6LN8 jf6/   n]    Pp6f H+ /    OH -molecule 
ionized ub{   5 . olb s'g}    3f]   nsf H+ ion a9L ePdf Tof]    cDnLo x'G5 /    OH - ion a9L ePdf 
Iff   /Lo eP/    hfG5 . lk=Pr= sf]    dfg ) b]   lv !$ ;Dd x'G5 . olb lk=Pr= dfg ^, %, $ x'Fb}    uPdf 
cDnLo (Acidic) ^ b]   lv a9]   /    (, !) ePdf Iff   /Lo (Alkaline) lk=Pr= egLG5 . 

 !, @, #, $, %, ^, & *, (, !), !!, !@, !#, !$

 Acidity Neutrality Alkalinity

 lk=Pr= dfgåf/   f s'g}    3f]   nsf]    cDnLokg /    Iff   /Lokg yfxf kfpg ;lsG5 . ;kmf kfgLdf @%° 
;]   lN;o;df 0.00000019 = 10-7 H+/   litre x'G5 .  

 To:t}    M0.000'00019 OH - /   litre (H+) 1× 10-7 Mol/   litre
 pH = Log 20 (H+)
 pH = Negative value of the logarithm of the base 10 of the hydrogen ion 

concentration.

 olb 3f]   ndf H+ sd ePdf OH - a9L x'G5 . t;y{    Iff   /Lo 3f]   n x'G5 . OH - sd ePdf H+ a9\5 
/    cDnLo 3f]   n aGb5 .  

 lk=Pr= (pH) kQf nufpg lk=Pr= k]   k/   åf/   f jf cGo lk=Pr= (pH) ld6/   sf]    k|of]   uaf6 yfxf 
kfpg ;lsG5 .  

&=# lk=Pr= hf“r ug]   {    ljlw

 != lk=Pr= k]   k/   sf]    k|of]   u

 lk=Pr= yfxf kfpg of]    clt ;/   n ljlw xf]    . of]    k]   k/   df Psbd ;fjwflgk"j{   s /   +lug 3f]   n ld;fPsf]    
x'g]    h;nfO{    k]   k/   df leFhfP/    /   flvG5 . of]    lk=Pr= k]   k/   nfO{    s'g}    3f]   ndf 8'afpFbf pQm /   Í kl/   jt{   g eP/    
lk=Pr= dfg a/   fa/   sf]    /   Íåf/   f ;+s]   t ub{   5 . o:tf]    lk=Pr= k]   k/    /   Í To;sf]    dfg a/   fa/    /   Í klg pNn]   v 



37

ul/   Psf]    x'g o:tf lk=Pr= k]   k/   nfO{    Universal k]   k/    egLG5 . o;af6 0.2 pH Units sf]    km/   s 
b]   vfpg ;lsG5 .  

  s]   xL /   f;flogs 3f]   n /    cGo 3f]   nsf]    lk=Pr= dfg

 3f]   n (Solution) lk=Pr= (pH)

 0.1 mol. HCI 1

 sfult 2.3

 :ofp 3.0

 ¥ofn 6.4

 b'w 6.4

 lk;fj 7.4

 ;d'b|sf]    kfgL 8.2

 r'gkfgL 12.3

 0.1 mol. NaOH 13.0

&=$ lk=Pr= gfKg]   

-!_ lk=Pr= dfg s'g}    3f]   nsf]    :6\of08{   8 ;f]   n'zgsf]    lk=Pr= ;Fu bfFlhG5 h;nfO{    l;Fw}    Digital 
df Electric amplifier sf]    ;xfotfn]    yfxf kfpg ;lsG5 .  

-@_ :6\of08{   8 ;f]   n'zg /    lk=Pr= dfg gfKg]    3f]   nsf]    tfkqmd Ps}    gf;sf]    x'g'kb{   5 .  

&=% lk=Pr= ld6/   sf]    Soflna/   ]   zg ug]   {   

lk=Pr= dfg lgsfNg' cl3 lk=Pr= ld6/   n]    sfd u/   ]   sf]    5 jf 5}   g egL lk=Pr= $, & /    ( sf]    akm/    
3f]   ndf hf“Rg' k5{    .  

&=^ lk=Pr= ld6/   sf]    k|of]   u u/   L lk=Pr= dfg gfKg]   

-!_ lk=Pr= ld6/    vf]   Ng]    .  

-@_ On]   S6«f]   8nfO{    l8l:6N8 jf6/   n]    w'g]    /    l6:o, k]   k/   n]    k'5\g]    .  

-#_ On]   S6«f]   8nfO{    lk=Pr= $ akm/    3f]   ndf 8'afpg]    /    lk=Pr= $ ldnfpg]    . On]   S6«f]   8nfO{    l8:6LN8 
jf6/   df 8'afP/    ;kmf ug]   {    .  

-$_ lk=Pr= ( akm/    3f]   ndf 8'afpg]    /    lk=Pr= ( ldnfpg]    .  

-%_ lk=Pr= gfKg' kg]   {    3f]   ndf On]   S6«f]   8nfO{    8'afP/    lk=Pr= dfg gfKg]    . lk=Pr= sf]    dfg lk=Pr= 
ld6/   df b]   vfk5{    ;f]    dfg /   s8{    ug]   {    . 
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-^_ To:t}    u/   L k|To]   s k6s On]   S6«f]   8nfO{    kvfNb}    cGo 3f]   nsf]    lk=Pr= gfKg]    . 

-&_ k/   LIf0f ;lsPkl5 On]   S6«f]   8nfO{    l8:6LN8 jf6/   n]    wf]   P/    jf l8:6LN8 jf6/   df 8'afP/    /   fVg]    . 

&=& lk=Pr= ld6/   sf]    lxkmfht

-!_ lk=Pr= ld6/   sf]    On]   S6«f]   8nfO{    kfgLdf 8'afP/    /   fVg' k5{    .  

-@_ w]   /   }    tftf]    3f]   nsf]    lk=Pr= lng' x'Fb}   g .  

-#_ lk=Pr= ld6/   sf]    On]   S6«f]   8nfO{    ;kmf /   fVg' k5{    .  

-$_ Pp6f 3f]   nb]   lv csf]   {    3f]   nsf]    lk=Pr= gfKbf On]   S6«f]   8 ;w}   + l8:6LN8 jf6/   n]    kvfn]   /    dfq 
lng'k5{    .

*= jf6/   afy (Water Bath)

*=! kl/   ro

of]    wft'af6 lgld{   t afs; cfsf/   sf]    pks/   0f xf]    . of]    b'O{    kqn]    ag]   sf]    x'G5 . aflx/    /    leqL 
b'a}}    kq l:6nsf]    kftfåf/   f lgld{   t x'G5 . o;sf]    dflylt/    v'Nnf x'g]   , h;nfO{    9Ssgn]    5f]   Kg 
;lsG5 . lah'nLaf6 rNg]    of]    pks/   0f O{   Gz'n]   zg ul/   Psf]    x'G5 . jf6/    afyleq kfgL /   flv ttfP/    
s'g}    klg /   f;folgs k|ltlqmof ug{    k|of]   u ul/   G5 . o;leq lxl6Í Olnd]   06 x'g]   , h;sf]    ;xfotfn]    
kfgL tfltG5 . kfgLsf]    tfkqmdnfO{    d]  lzgaf6 yk36 ug{   ;lsG5 . tfkqmd gfKg o;sf]    5]   pdf 
ydf]   {   ld6/    klg /   fVg ;lsG5 .  

*=@ rnfpg]    tl/   sf

-!_ jf6/   afydf l8:6LN8 jf6/    /   fVg]    .  

-@_ jf6/   afysf]    l:jr rfn' ug]   {    cfjZostf cg';f/    tfkqmd ldnfpg]    . tkqmd k'Uof]    ls k'u]   g 
ljrf/    ug]   {    .  

*=# jf6/   afysf]    x]   /   rfx

-!_ jf6/   afydf l8:6LN8 jf6/   dfq /   fVg'k5{    . olb kfgL kmf]   x/    ePdf ;kmf l8:6LN8 jf6/    
/   fVg' k5{    .

-@_ jf6/   afydf kfgL /   fv]   /    dfq rnfpg]    . cGoyf lx6Lª O{   lnd]   06 hNg ;S5 .  

-#_ jf6/   afysf]    kfgL ;'s]   df k'gM yKg]    .  

-$_ jf6/   afysf]    kfgLdf s]   xL s'/   f kf]   vfpg' x'Fb}   g .  

-%_ jf6/   afysf]    9Ssg ;w}   + aGb /   fVg'k5{    .  

-^_ sfd ;lsPkl5 jf6/   afynfO{    aGb ug'{   k5{    .  

-&_ jf6/   afy rfn' ubf{    tfkqmd 7Ls;Fu ldnfP/    dfq l:jr rfn' ug'{   k5{    .  
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(= DofUg]   l6s l:6/   {    (Magnetic Stirrer)

of]    ljh'nLn]    rNg]    d]   lzg xf]    . o;n]    ljB'tåf/   f r'DasLo 
zlQm pTkfbg ub{   5, h;n]    ubf{    r'DjsLo af/    -6'qmf_ o;dfly 
3'ld/   xG5 . o;sf]    k|of]   u s'g}    3f]   n tof/    ubf{    /   ;fognfO{    /   fd|/   L 
l8:6LN8 jf6/   df 3'nfpg k|of]   u ul/   G5 .

(=! k|of]   u ug]   {    ljlw

-!_ las/   df kfgL /    /   ;folgs kbfy{    /   fVg]    /    To;leq ;kmf DofUg]   l6s af/    /   fVg]    .  

-@_ DofUg]   l6s l:6/   +sf]    l:jr cg ug]   {    .  

-#_  DofUg]   l6s l:6/   {   sf]    Speed Knob nfO{    3'dfP/    ult a9fpg]    . 

-$_  cfjZostf cg';f/    ult k'u]   kl5 TolQs}    5f]   8\g]    . 

-%_  /   ;folgs kbfy{    ;Dk"0f{    3f]   lnP kl5 ult sd ug]   {    .  

-^_ DofUg]   l6s l:6/   {   sf]    l:jr aGb ug]   {    .

-&_   DofUg]   l6s af/    l/   6«fO{   e/   åf/   f af/   nfO{    lemSg]    . af/   nfO{    wf]   P/    /   fVg]    .  

(=@ e/   6]   S; ldS;/    (Vortex Mixer)

 6\o"adf jf o'lge;{   n af]   tndf ePsf]    3f]   nnfO{    Ps}   gf;n]    /   fd|/   L ld;fpg e/   6]   S; ldS;/    k|of]   u 
ul/   G5 . o;/   L yf]   /   }    ;dodf y'k|}    6\o"ax¿sf]    3f]   nx¿ ld;fpg k|of]   u ul/   G5 .  

-!_ k|of]   u ljlw

 y e/   6]   S; ldS;/   sf]    l:jr rfn' ug]   {    ldS; ug]   {    6\o"asf]    d'v kf/   flkmg 6]   kn]    l;n ug]   {    .  

 y ldS; ug]   {    6\o"anfO{    e/   6]   S; ldS;/   sf]    6'Kkfdf 
6\o"a /   fVg]    /    lj:tf/   }    lyRg]    . 6\o"anfO{    alnof]    
u/   L ;dfpg]    .  

 y 3f]   n ldl;g yfN5 . 6\o"anfO{    alnof]    u/   L 
;dfTb}    vf]   lkN6f]   df lyRb}    hfg]    .  

 y ld;fpg]    sfd ;lsPkl5 e/   6]   S; ldS;/   sf]    
l:jr aGb ug]   {    .  

(=# Dofg]   l6s l:6/   {    /    e/   6]   S; ldS;/   sf]    x]   /   rfx

-!_ DofUg]   l6s l:6/   {    Kn]   6df kfgL jf nj0fo'Qm 3f]   n, cDnLo 3f]   n kf]   vfpg' x'Fb}   g .  
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-@_ DofUg]   l6s l:6/   {   sf]    ult Psbd w]   /   }    -3f]   n}    pl5l§g]    u/   L_ rnfpg' x'Fb}   g . lzzfsf]    las/    
km'6\g ;S5 .  

-#_ DofUg]   l6s l:6/   {    af/   sf]    k|of]   u ul/   ;s]   kl5 dflyNnf]    ;txnfO{    ;kmf sk8fn]    k'5\g' kb{   5 .  

-$_ e/   6]   S; ldS;/   dfly 6\o"ax¿ /   fv]   /    ld;fpFbf alnof]    u/   L ;dfpg' kb{   5 .  

-%_ olb 3f]   n kf]   lvPdf ;kmf ug'{   k5{    .  

-^_ cgfjZos ?kdf e/   6]   S; ldS;/   nfO{    rnfpg' x'Fb}   g .  

-&_ sfd ;s]   kl5 e/   6]   S; ldS;/   sf]    l:jr aGb ug'{   k5{    .  

!)= OGs'a]   6/    (Incubator) tyf x6Po/    cf]   eg (Hot air Oven)

!)=! OGs'a]   6/    (Incubator)

of]    wft'åf/   f lgld{   t afs; cfsf/   sf]    pks/   0f xf]    . of]    bf]   xf]   /   f]    kftfåf/   f lgld{   t x'G5 . o;sf]    kftf 
afSnf]    x'G5 . o;sf]    Psflt/    vf]   Ng /    aGb ug{    9f]   sf x'G5 . tfkqmd 36fpg /    a9fpgsf]    nflu 
ydf]   {   :6]   6 h8fg ul/   Psf]    x'G5 h;nfO{    gf]   asf]    
;xfotfn]    36fpg /    a9fpg ;lsG5 . o;df 
#&° ;]   lN;o; tfkqmd l7Ss ldnfP/    
/   flvG5 . OGs'j]   6/   df Incubation sf]    nflu 
k]   l6«l8; /   fVg tf/   sf]    ¥ofs klg x'G5 . o;sf]    
Ps 5]   pdf tfkqmd bzf{   pg]    ydf]   {   ld6/    klg 
h8fg ul/   Psf]    x'G5 . o;df aflx/   L wft'sf]    
9f]   sf /    leq lzzfsf]    9f]   sf u/   L hDdf b'O{   j6f 
9f]   sf x'G5g\ . 

-!_ k|of]   u ljlw

•	 OGs'a]   6/   sf]    l:jr rfn' ug]   {    .  

•	 gf]   a 3'dfP/    #&° ;]   lN;o; tfkqmddf /   fVg]    . 9f]   sf aGb ug]   {    .  

•	 OGs'a]   6/   sf]    tfkqmd a9\of]    ls a9]   g egL ljrf/    ug]   {    . olb a9\of]    eg]    7Ls #&° ;]   =u|]   = 
df ldnfpg]    . tfkqmd 7Ls #&° ;]   =u|]   = df ldn]   kl5 Tolt s}    5f8\g]    . gf]   anfO{    rnfpg 
x'Fb}   g .  

-@_ OGs'a]   6/   sf]    x]   /   rfx

•	 OGs'a]   6/    rfn' ePsf]    a]   nf 9f]   sf v'Nnf /   fVg x'Fb}   g .  

•	 OGs'a]   6/   sf]    gf]   a hyfefjL rnfpg' x'Fb}   g .  

•	 OGs'a]   6/   sf]    tfqmd #&° ;]   =u|]   = eGbf w]   /   }    /   fVg' x'Fb}   g .  

lrq !) OGs'a]   6/   
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•	 OGs'a]   6/   df vfg]   s'/   f jf cGo s'/   f ttfpg'÷;'sfpg' x'Fb}   g .  

•	 OGs'a]   6/   df sNr/    s'g}    3f]   n kf]   lvPdf To;nfO{    t'?Gt ;kmf ug'{   kb{   5 .  

•	 OGs'j]6/sf] leqL efunfO{ a]   nf–a]   nfdf ;kmf l8l:6LN8 jf6/   n]    k'5\g' k5{    .  

!)=@ x6 Po/    cf]   eg (Hot air Oven)

of]    rf/   kf6]    afs; cfsf/   sf]    k|of]   uzfnf pks/   0f xf]    . o;sf]    aflx/   L /    leqL efu  l:6Ln jf 
cNd'lgodsf]    rf}   8f kftfn] ag]sf] x'G5 . o;sf]    Psflt/    vf]   Ng] /    aGb ug]   {    9f]   sf x'G5 . o;sf]    
cufl8 tNnf]    efudf tfkqmd ldnfpg 3'dfpg]    l:jr x'G5 . tfkqmd ;"rs ld6/    klg x'G5 . o;sf]    
b'a}    5]   pdf Kjfn x'G5 . h;af6 xfjf a/   fa/    k:g /    aflx/    lg:sg ;S5 . o;leq ;fdfg /   fVg]    
¥ofs klg x'G5 . leq tNnf]    efudf xfjf ttfpg lxl6Í Olnd]   G6 klg h8fg ul/   Psf]    x'G5 h;nfO{    
lglZrt tfkqmd ldnfpg Thermocouple x'G5 . x6 Po/    cf]   egdf xfjfsf]    tfkqmd ldnfpg]    
k+vf h8fg ul/Psf] x'G5 . o;df cTolws tfkqmd nueu !*)° ;]   =u|]   = ;Dd /   fVg ;lsG5 .  

-!_ x6 Po/    cf]   egsf]    k|of]   u

•	 x6 Po/    cf]   egdf d]   6n jf zlQmzfnL l;;fsf pks/   0fx?nfO{    lgd{   nLs/   0f ug{    
;lsG5 . h:t}   – ;lh{   sn pks/   0f lzzfsf af]   tn, lkk]   6, k]   l6«l8; cflb . 

•	 l;;fsf pks/   0f / 6\o"a / lgd{   nLs/   0f ul/   Psf pks/   0fx? ;'sfpg ;lsG5 . 

•	 xflgsf/   s hLjf0f' ;lxtsf]    :nfO{   8nfO{    lkmS; ug{    ;lsG5 . h:t}    – Anthrax hLjf0f'sf]    
:6]   lgÍ ug{    k|of]   u ul/   g]    :nfO8x¿ . 

-@_ k|of]   u ljlw

•	 x6 Po/    cf]   egsf]    tf/    hf]   8\g]    . cf]   egsf]    9f]   sf aGb ug]   {    .  

•	 l:jr rfn' ug]   {    .  

•	 tfkqmd gf]   a 3'dfP/    plrt tfkqmd ldnfpg]   , tfkqmd a9\of]    ls a9]   g egL x]   g]   {    . tfkqmd 
a9\b}    uPkl5 lglZrt tfkqmd l7Ss ldnfO{    /   fVg]    . ca gf]   anfO{    grnfpg]    .  

•	 cfjZostf cg';f/    pks/   0f /   fVg]    /    9f]   sf aGb ug]   {    .  

•	 lglZrt ;dokl5 l:jr aGb ug]   {    . tfkqmd 36]   kl5 9f]   sf vf]   n]   /    ;fdfg lemSg]    .  

-#_ x6 Po/    cf]   egsf]    x]   /   rfx

•	 x6 Po/    cf]   egdf Earthing ul/   Psf]    tf/    dfq k|of]   u ug'{   k5{    .  

•	 x6 Po/    cf]   egdf Knfli6s, sfuh, sk8f, ?jf O{   Toflb ;'sfpg' x'Fb}   g .  

•	 x6 Po/    cf]   egsf]    leq kfgL, nj0fo'Qm 3f]   n, dfWodx¿ /    Knfli6ssf 6'qmfx¿ 
v;]   df t'?Gt x6fP/    ;kmf ug'{   k5{    .  

•	 x6 Po/    cf]   eg rfn' ubf{    9f]   sf ;w}   + aGb /   fVg'k5{    .  
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•	 x6 Po/    cf]   egdf s'g}    klg xfntdf vfg]   s'/   f ttfpg' jf sk8f ;'sfpg' x'Fb}   g .  

•	 cTolws tfkqmddf x6 Po/    cf]   eg l:jr rfn' u/   L TolQs}    5f]   8L aflx/    hfg' x'Fb}   g .  

•	 sfd ;s]   kl5 x6 Po/    cf]   egsf]    ;/   ;kmfO{    ug'{   k5{    .  

!!= /   ]   k|mLh]   /   ]   6/    tyf 8Lkk|mLh

!!=! /   ]   k|mLh]   /   ]   6/   

 k|of]   uzfnfdf k|of]   u ul/   g]    l/   Ph]   G6 clt ax'd"No /    ;lhn}    pknAw gx'g]    ePsf]   n]    klg 
l/   Ph]   G6, Pl06;]   /   f O{   ToflbnfO{    w]   /   }    lbg;Dd hf]   ufpg cToGt h?/   L x'G5 . To:t}    k|of]   uzfnfdf k|fKt 
x'g]    gd"gfx¿ t'?Gt hf“r ug{    gEofPdf To;sf]    e08f/   0f /    ldl8of sNr/   , af]   tn sNr/    Kn]   6 
vf]   kx¿ O{   Toflb e08f/   0fsf]    nflu o;sf]    pkof]   u ul/G5 . /   ]   lk||mh]   /   ]   6/   sf]    aflx/   L efu ;fbf x'G5 /    
leqL efudf ljleGg ¥ofs /    ;fgf ;fgf sf]   7f x'G5g\,h;df af]   tn O{   Toflbsf]    cfsf/   cg';f/    /   fVg 
;lsG5 . o;n]    @° b]   lv *° ;]   lN;o; tfkqmd lglZrt kf5{    h;nfO{    ldnfpg leq oGq x'G5 .  

!!=@ 8Lkk|mLh

 of]    d]   lzgn]    z'Go c+zeGbf sd tfkqmd lglZrt u/   L /   fVb5 . of]    dflylt/    9sg ePsf]    ;fwf/   0f 
afs; h:tf]    x'G5 t/    leqL efu ljz]   if wft' jf Knfli6saf6 ag]sf] x'G5 . o;nfO{ nueu –@%° 
;]   lN;o;;Ddsf] tfkqmddf ldnfP/    /   fVg ;lsG5 . k|of]   uzfnfdf jLiff0f'', l;/   dnfO{    w]   /   }    jif{   ;Dd 
e08f/   0f ug{    o;sf]    pkof]   u ul/   G5 . To:t}    sf]   N8 KofsnfO{    lr:ofpg o;sf]    k||of]   u ul/   G5 . o;df 
/flvPsf a:t'x¿ hd]   /    s8f x'g] x'G5 .

!!=# sf]   N8 r]   g d]   G6]   g

k|of]   uzfnfsf]    gd"gf tyf ax'd"No l/   Ph]   G6, vf]   kx¿ tyf tfkaf6  k||efljt x'g]    cGo a:t'nfO{    
Ps}    gf;sf]    tfkqmddf e08f/   0f ug'{    kb{   5 . pQm a:t'x¿nfO{    sf]   7fsf]    tfkqmd jf tftf]df tfkdf 
/   fVg' x'Fb}   g . o;f]    u/   ]   df tL a:t'sf]    u'0fdf kl/   jt{   g cfpgsf ;fy}    lau|g /    gi6 x'g ;S5g\ . ctM 
k|of]   uzfnfdf ePsf tfkaf6  k|efljt x'g]    ;Dk"0f{    l/   Ph]   G6  O{   ToflbnfO{    ;b}   j lr;f]   df /   fVg' 
k5{     . /   ]   k|mLh]   /   ]   6/    /    8Lkk|mLh ;b}   j rfn' /   fVg' kb{   5 . 

!!=$ /   ]   k|mLh]   /   ]   6/    /    8Lkk|mLhsf]    x]   /   rfx

-!_ /   ]   k|mLh]   /   ]   6/    /    8Lkk|mLhnfO{    ef]   N6]   h :6]   anfO{   h/    h8fg u/   ]   /    dfq k|of]   u ug'{   kb{   5 .  

-@_ /   ]   k|mLh]   /   ]   6/    /    8Lkk|mLh rfn' x'Fbf 9f]   sf ;w}   + aGb /   fVg'k5{    .  

-#_ /   ]   k|mLh]   /   ]   6/   nfO{    cgfjZos cToflws sd tfkqmddf ;]   6 ug'{    x'Fb}   g, u/   ]   df /   ]   k|mLh]   /   ]   6/   df 
/fv]sf] ;fdfg klg hDg ;S5 .  

-$_ e08f/   0f ug]   {    a:t' slt tfkqmddf e08f/   0f ug]   {    xf]    < ;f]    x]   /   L 7Ls tfkqmddf dfq e08f/   0f 
ug'{   k5{    .
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-%_ jf6/    l/   h/   ef]   o/    (Water reservoir)

-^_ lx6/    (Heater)

!@=# sfo{    ljlw

-!_ ;j{   k|yd jf6/    af]   on/   df cfwf efu kfgL /   fVg]    .  

-@_ sG8]   G;/   df hf]   l8Psf]    kfgLsf]    wf/   f vf]   Ng]    / kfgL aflx/    aUg lbg]    .  

-#_ kfgL aUg yfn]   kl5 lx6/    rfn' u/   L kfgL ttfpg]    . kfgL pDng yfn]   kl5 jfliks/   0f eO{    
sG8]   G;/   df k'U5 /    sG8]   G;/   nfO{    lg/   Gt/    wf/   fsf]    kfgLn]    lr:ofpg]    k|lqmof rln/   xg5 .  
jfik ;]   nfP/    t/   n kfgLdf kl/   0ft eO{    /   ]   hf]   /   ef]   o/   df lg/   Gt/    ;+sng x'G5 .  

-$_ jf6/    l8li6n/    aGb ubf{    ;j{   k|yd lx6/   sf]    l:jr aGb ug'{   k5{    .  

-%_ wf/   f aGb ug]   {    .  

!@=$ lxkmfht

-!_ af]   on/   df w]   /   }    kfgL /   fVg' x'Fb}   g nueu cfwf efu dfq kfgL x'g'kb{   5 .  

-@_ sG8]   G;/   df lr;f]    kfgL lg/   Gt/    alu/   x]   sf]    x'g 'k5{    . gq jfliks/   0fåf/   f jfkm p8]   /    aflx/    
hfG5 .  

-#_ jf6/    l8li6n/    rNbf kfgL nuftf/    alu/   x]   sf]    5 jf 5}   g x]   g]   {    . h:t}    kfgL ;lsof]    jf 
sG8]   G;/   sf]    kfgL aUg 5f8\of]    ls egL x]   g]   {    .  

-$_ slxn]    klg kmf]   x/    kfgL af]   on/   df /   fVg' x'Fb}   g .  

-%_ af]   on/   nfO{    a]   nf–a]   nfdf ;kmf ug'{   k5{    .  

!#= k|of]   uzfnf t/   fh' (Balance)

k|of]   uzfnf t/   fh' cToGt cfjZos pks/   0f xf]    . k||of]   uzfnfdf k|of]   u ul/   g]    l/   Ph]   G6 3f]   n, :6]   lgÍ 3f]   n 
OToflb tof/    kfbf{    /   ;folgs kbfy{    Psbd 7Ls dfqfdf hf]   Vg' k5{    . o;sf nflu cToGt ;+j]   bgzLn 
nueu )=)! u|fd -!) ld=u|f=_ tf}   n km/   s 5'6\ofpg ;Sg]    t/   fh' k|of]u ul/g' k5{ . k||of]   uzfnfdf k||of]   u 
ul/   g]    t/   fh' ljz]   if k|sf/   n]    tof/    ul/   Psf]    x'G5 . s'g}    s'g}    ljZn]   if0f k|of]   uzfnfdf emg )=))! u|fd  -! 
ld=u|f=_ km/   s 5'6\ofpg] ;+j]   bgzLn vfnsf]    t/   fh' k|of]   u ul/   G5 . 

!#=! k||of]   uzfnfdf k||of]   u ul/   g]    t/   fh'x¿

-!_ xftn]    rnfpg]    t/   fh' (Manually operated balance)

-@_ lah'nLaf6 rNg]    t/   fh' (Electronic balance)

-#_ PgfnfO{   l6sn t/   fh' (Analytical balance)

-!_ xftn]   rnfpg]    t/   fh'
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 of]    t/   fh'sf]    b'a}}   lt/    Kofg x'G5 . h;df Psflt/    tf}   n /   flvG5 /    csf]   {   lt/    tf}   ng]    
a:t' /   flvG5 . ;Gt'ng ldn]   sf jf gldn]   sf] b]vfpg] ;"rs ljGb' klg x'G5 . tf}   n klg clt 
htgsf ;fy lrlD6sf]    k|of]   u u/   L rnfpg' kb{   5 . o:tf]    t/   fh'sf]    tf}   n nueu !) u|fd;Dd 
x'G5 /    To;df Pp6f Scale h:tf]    nfdf]    kftfdf 6fFl;Psf]    x'G5 h;nfO{    xftn]    ;f/   ]   /    otfptf 
rnfpg' kb{   5 eg]    tf}   n a9fpg k/   ]   df tf}   n 9s yKg' kb{   5 . xftn]    rnfpg]    t/   fh' b'O{   j6f Kofg 
jf Pp6}    Kofg ePsf]    tyf Sliding type sf]    tf}   n ePsf]    x'G5 .  

-@_ lah'nLaf6 rNg]    t/   fh'

 of]    lah'nLaf6 rNg]    t/   fh' ;fgf], rf/   kf6]   , RofK6f]    afs; cfsf/   sf]    x'G5 . o;df t/   fh' l;wf 
;Gt'ngdf 5 jf 5}   g egL b]vfpg] ;"rs x'G5 h;nfO{    prfO{    36fP/    jf a9fP/    ;Gt'ngdf 
/   fVg ;lsG5 . o;df Pp6f dfq Kofg x'G5 h;df s'g}    a:t' gfKbf ;f]   em}    /   fVg' kb{   5 /    
t/   fh'sf]    Ps 5]   pdf pQm a:t'sf]    tf}   n ;f]   em}    l8lh6ndf b]   vfkb{   5 . of]    cToflws dxÍf]    
x'G5 /    lah'nL gePsf]    7fpFdf k||of]   u ug{    ;lsFb}   g .  

-#_ PgfnfO{   l6sn t/   fh'

 of]    t/   fh' klg lah'nLn]    rN5 /    ljz]   if ljZn]   if0f sfddf jf Psbd}    sd jhgsf]    tf}   n 
hf]   Vg k||of]   u ul/   G5 . o;df klg ;Gt'ngdf jf ;txdf a/   fa/    ldn]   /    a;]   sf]    b]   vfpg]    
;"rsoGq x'G5 . xfjfn]    klg k|efljt ug]   {    ePsf]   n]    o;nfO{    l;;Lsf] ljz]   if afs;df htgn]    
/flvPsf] x'G5 . o;df Pp6f dfq Kofg x'G5 /    tf}   n l8lh6n l:qmgdf b]   vfk5{    . o;af6 
Psbd sd jhg -ldlnu|fddf klg_ hf]   Vg ;lsG5 .  

!#=@ t/   fh'sf]    x]   /   rfx

-!_ s'g}    a:t' hf]   Vbf Kofgdfly l;wf /   fVg' x'Fb}   g sfuhsf]    6'qmf Knfli6ssf]    Boat df /   fVg'k5{    .  
-@_ t/   fh'nfO{    dha't 7fpFdf dfq /   fVg' k5{    
-#_ t/   fh'sf]    5]   pdf ;]   lG6«km\o'h, e/   6]   S; ldS;/    h:tf d]   lzg rnfpg' x'Fb}   g' o;n]    tf}   ndf c;/    

ub{   5 .
-$_ t/   fh'nfO{    3fd jf xfjf nfUg]    7fpFdf /   fVg' x'Fb}   g .  
-%_ t/   fh'df 3f]   n, t/   n kbfy{   , cTolws lr;f]    a:t' hf]   Vg' x'Fb}   g .  
-^_ Kofg ;w}   + ;kmf /   fVg' k5{    .  
-&_ t/   fh'sf]    IfdtfeGbf a9L tf}   n hf]   Vg' x'Fb}   g .  
-*_ Kofgdf s]   xL kf]   lvPdf tTsfn ;kmf 

ug'{   k5{    .  
-(_ a:t'sf]    jhg tf}   lng]    a]   nf t/   fh'sf]    

;Gt'ng ;tx ldn]   sf]    5 jf 5}   g x]   g'{   k5{    .  
-!)_ k|of]   u u/   ]   kl5 t/   fh'nfO{    ;kmf u/   L 5f]   k]   /    

/   fVg'k5{    .  
lrq !@ PgfnfO{   l6sn t/   fh'
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!$= snl/   ld6/    (Colorimeter)

snl/   ld6/    hLj/   ;fog lj1fg k|of]   uzfnfdf k|of]   u ul/   g]    pks/   0f xf]    . cr]   n ahf/df ljleGg k|sf/   sf 
snl/   ld6/   x? kfOG5g\ . o;sf]    d'Vo sfd s'g}    t/   n kbfy{   df slt /   Í 5 egL gfKg]    xf]    . hLj/   ;fog 
k||of]   uzfnfdf afof]   s]   ldsnx¿ -Un'sf]   h, o'l/   of, o'l/   s Pl;8, laln?lag cflb_ ldg/   n 
-km:kmf]   /   ;, DofUg]   lzod, Sofnlzod, sk/    cflb_ s]    slt 5 egL k/   LIf0f ubf{   , ljleGg /   ;folgs 
3f]   n (Reagents) df k|ltlqmof u/   fP/    pTkGg ePsf /   Ísf]    dfqf gfKg ;lsG5 . k|ltlqmofkl5 /   Ísf]    
dfqf htL a9L x'G5, Tolt g}    hLj/   ;fogsf]    dfqf a9L x'G5 /    sd /   Í pTkGg ePdf sd hLj/   ;fog 5 
egL yfxf kfpg ;lsG5 . snl/   ld6/   sf]    ljsl;t ?k :k]   S6«f]   kmf]   6f]   ld6/    (Spectrophotometer) xf]    .  

!$=! l;4fGt

olb s'g}    /   lÍg 3f]   ndf Ps}    /   Ísf]    k|sfz (Mononchromatic light) l5/   fPdf To; 3f]   nn]    
/   Ísf]    cg'kftdf (Intensity of colour) k|sfznfO{    /   f]   S5 (Light absorbed) /    s]   xL 
k|sfz l5/   ]   /    hfG5 . l5/   ]   /    uPsf]    k|sfz snl/   ld6/   df /   x]   sf]    kmf]   6f]   ;]   ndf (Photo cell) k5{    
/    ljB'tLo zlQm pTklQ x'G5 . of]    ljB'tLo zlQmnfO{    Uofnefgf]    ld6/   df gfKg ;lsG5 . o;/   L 
l5/   ]   /    uPsf] k|sfznfO{    6«fG;ld6]   G;L (Transmittance) /    3f]   nn]    /   f]   s]   sf]    k|sfznfO{    PAhf]   a]   {   Gz 
(Absorbance) cyjf Optical Density = OD) egLG5 . 6«fG;ld6]   G;L !)) k|ltzt x'G5 
cyf{   t\, s'g}    klg k|sfz g/   f]   lsPdf ztk|ltzt k|sfz l5/   ]   /    hfG5 . To:t}    k|sfz /   f]   lsPdf 
;f]   lx cg'kftdf 6«fG;ld6]   G;L 36]   /    hfG5 /    PAhf]   a]   {   G;L eg]   /    a9]   /    hfG5 . pk/   f]   Qm 6«fG;ld6]   G;L 
/    PAhf]   a]   {   G;LnfO{    snl/   ld6/   sf]    ;"rs :yfgdf b]   Vg ;lsG5 . snl/   ld6/   af6 o;/   L /   Í gfKbf 
b'O{   j6f l;4fGtdf sfd u/   ]   sf]    x'G5 h;nfO{    NofDa6{    (Lambert's law) /    ljo;{   sf]    l;4fGt 
(Beer's law) egLG5 .  

-!_ NofDa6{   sf]    l;4fGt (Lambert's Law)

 olb s'g}    /   lÍg 3f]   ndf df]   gf]   qmf]   d]   l6s k|sfz k7fPdf To; 3f]nn] k|sfznfO{    lnG5, h'g 
3f]   nsf]    nDafO{    -3f]   n l5g]   {    nDafO{   _ ;dfg'kflts x'G5 . (The light absorded by a 
coloured solution, optical density (OD) or absorbance (Ab) is directly 
proportional to the thickness of the solution being analysed.)

 i.e. Light absorbed = loge 

I0

I  kd

 I0 = Intensity of incident light

 I = Intensity of transmitted light

 d = Thickness of depth of transmitted light

 k = Constant
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-@_ ljo;{   sf]    l;4fGt (Beer's Law)

olb s'g}    /   lÍg 3f]   ndf df]   gf]   qmf]   d]   l6s k|sfz k7fPdf ;f] 3f]   nn]    k|sfznfO{    lnG5 h'g 
3f]   nsf]    /   Ísf]    dfqfl;t ;dfg'kflts x'G5 .  (The light absorded by a coloured 
solution, optical density (OD) or asorbance (Ab) is directly proportional 
to concentration of colour in the solution being analysed.)

 i.e. Light absorbed = log10 
I0

I
 kd

c = Concentration of c
k = Constant

NofDa6{    /    ljo;{   sf]    l;4fGtnfO{    lx;fa u/   ]   /    o;/   L klg k|:t't ug{    ;lsG5 .  

 

= e – kct
IE
IO

IE  = Tansmittance light (Intensity of emergent light)
IO  = Intensity of the incident light
k  = Constant
c  = Concentration of coloured substance
t  = Thickness (depth) of solution
e = 2.718, the base of natural of Naperian logarithms

o;af6 s]    yfxf kfOG5 eg]    IE/   IO sf]    cg'kftnfO{    6«fG;ld6]   G;L  
(Transmittance = T) ÷ -log10 T nfO{    PlS6G;g (Exitinction = E) cyjf 
clK6sn 8]   lG;6L (Optical density = OD) jf PAha]   {   G; (Absorbance = Ab) 
egLG5 . dfly lbPem}   + e- cyf{   t -log

!)
hlxn]    klg pxL (Constant) x'G5 .  

k|sfz snl/   ld6/   sf]    cWoog ubf{    k||sfz ;DaGwL s]   xL hfgsf/   L x'g' cfjZos 5 .  
k||sfz (White light) w]   /   }    /   Í ldn]   /    ag]   sf]    x'G5 . olb o:tf]    k|sfznfO{    ljeflht ug]   {    
xf]    eg]    ljleGg /   Íx¿ (Spectrum) b]   lvG5 . o;df k|sfznfO{    j]   en]   Gysf]    cfwf/   df 
ljleGg efudf 5'6\ofPsf]    x'G5 . o;/   L xfdLn]    cfFvfn]    dfq b]   lvg]    (Visible spectrum) 
OGb|]   0fL /   Í qmdzM a}   hgL, gL/   , lgnf]   , xl/   of]   , kx]   Fnf]   , ;'Gtnf /    /   ftf]    (Violet' Indingo, 
Blue, Green, Yellow, Orange, Red) x'g\ . cGo k|sfznfO{    b]   Vg ;lsFb}   g . To:tf 
b]   Vg g;lsg]    k|sfzx¿ Ultra violet tyf Infra red x'g . k|sfz lxF8\bf 5fnsf]    
?kdf tndfly u/L    lxF8\5 . k|sfzsf]    5fnsf]    Pp6f r'r'/   fb]   lv csf]   {    r'r'/   f;Ddsf]    nDafO{    
cToGt ;"Id x'G5, h;nfO{    j]   en]   Gy egLG5 . j]   en]   GynfO{    Gofgf]   ld6/   df gflkG5 -Ps 
ldln ld6/   sf]    !),)),))) efu_ . cfFvfn]    b]   Vg ;lsg]    ljleGg k|sfzsf]    j]   en]   Gyx¿ 
lgDgcg';f/    x'G5g\ .  
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/   Í j]   en]   Gy Gofgf]   ld6/   lj/   f]   wL /   Í  
-snl/   ld6/   df k||of]   u ul/   g]    lkmN6/   _

lgnf]   $#) – $&% kx]   Fnf]   
xl/   of]    lgnf]   $&% – $(% ;'Gtnf /   Í
lgnf]    xl/   of]   $(% – %)% /   ftf]   
xl/   of]   %)% – %%% a}   hgL
kx]   Fnf]    xl/   of]   %%% – %&% a}   hgL
kx]   F+nf]   %&% – ^)) xl/   of]    lgnf]   
;'Gtnf ^)) – ^@) xl/   of]    lgnf]   
/   ftf]   ^@) – &)) lgnf]    xl/   of]   

dfly pNn]   lvt a]   en]   Gydf h'g lkmN6/   df 3f]   nsf]    /   Í a9L ;f]l;   G5 ToxL g}    sDklnd]   G6/   L 
/   Í xf]    .  

!$=@ snl/   ld6/   sf efux¿ (Parts of Colorimeter)

-!_ ljB't ;|f]   t (Electric source): snl/   ld6/   nfO{    Ps}   gf;sf]    ljB'tsf]    j]   u rflxG5 . s'g}    
s'g}    snl/   ld6/    Aofl6«n]    rNg]    klg x'G5g\ .  

-@_ k|sfz ;|f]   t (Light source) M of]    k|sfzsf nflu k|of]   u ul/   G5 . o;af6 lg:sg]    k|sfz 
;]   tf]    x'G5 .  

-#_ lkmN6/    (Filter) M o;sf]    vf; sfd Psgf;n]    k|sfzsf]    /   ÍnfO{    dfq l5g{    lbP/    c¿ /   Í 
l5g{    af6 /   f]   Sg' xf]    .  

-$_ So'j]   6 xf]   N8/    (Cuvette holder) M o;df So'j]   6 /   fVg k|of]   u ul/   G5 .  

-$_ So'j]   6 (Cuvette) M o;df k/   LIf0f ug]   {    3f]   n /   fv]   /    /   Í gfKg]    sfdsf nflu k|of]   udf 
NofO{   G5 . of]    ;kmf /    bfu /  lxt x'g'k5{    . of]    clt dha't l;;fsf]    x'G5 /    Knfli6ssf]    klg 
k|of]   u ul/   G5 .  

-%_ kmf]   6f]    ;]   n (Photo cell) M o;n]    k|sfz zlQmnfO{    ljB'tLo zlQmdf kl/   0ft ub{   5 . of]    
cToGt ;+j]   bgzLn x'G5 .  

-^_ UofNefgf]   ld6/    (Galvanometer) : o;n]    kmf]   6f]   ;]   naf6 k7fPsf]    ljB'tLo zlQmnfO{    
gfK5 .  

-&_ ;"rs (Scale) M o;df OD /    Transmmitance sf ;"rsx¿ x'G5g\ . o;n]    qmdzM 
OD /    Transmmitance sf]    dfg b]   vfpF5 .  

!$=# snl/   ld6/    rnfpg]    tl/   sf (Use of Colorimeter)

-!_ k|of]   u ug'{   eGbf % b]   lv !% ldg]   6 cufl8 snl/ ld6/    rfn' ug]   {    .  

-@_ cfjZostfcg';f/    lkmN6/    jf j]   en]   Gy ldnfpg]    .  
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!%=@ 3'ngzLntf (Solubility)

 s'g}    a:t'sf]    3f]   nsdf 3'lng]    IfdtfnfO{    3'ngzLntf egLG5 . 3f]   nsdf ;a}    kbfy{    Psgf;n]    
3'Nbg}   g\ -lanfpFb}   g_ h:t}   M Ps ln6/    kfgLdf $)) u|fd ;f]   l8od Snf]   /   fO{   8 k"/   f lanfpFb}   g t/    lh+s 
;Nkm]   6 eg]    /   fd|/   L lanfpF5, To:t}    lh+s ;Nkm]   6 *)) u|fd;Dd 3'lnG5, To:t}    lrgL klg nueu 
Ps ln6/    kfgLdf %)) u|fd;Dd dfq /   fd|/   L 3'lnG5 . s'g}    kbfy{    t Ps ln6/    kfgLdf d'l:snn]    
!) u|fd klg lalnFb}   g .  

!%=# ;:k]   Gzg (Suspension)

 s'g}    kbfy{   nfO{    kfgLdf 3f]   Nbf Tof]    dfq a:t' kfgL;Fu ldl;P/    t/   n x'G5 . t/    Tof]    kfgLdf lalnFb}   g 
/    kfgLdf TolQs}    /   lx/   xG5 . pQm 3f]   nnfO{    TolQs}    5f]   8\bf a:t' lylu|G5 /    5'l6G5 . To:tf]    
3f]   n jf t/   n kbfy{   nfO{    ;:k]   Gzg egLG5 . h:t}    kfgLdf df6f]    jf uf]   a/    3f]   Nbf Tof]    wldnf]    eP/    
hfG5 . /   fd|/   L ld;fpFbf wldnf]    x'G5 t/    TolQs}    grnfO{ /   fVbf lylu|G5 /    ;ª\nf]    kfgL /    df6f]    
5'l6G5 . h:t}    k|of]   zfnfdf uf]   a/   sf]    ;:k]   Gzg /    hLjf0f' ;:k]   Gzgx¿ .  

!%=$ ;+t[Kt 3f]   n (Saturated Solution)

 ;+t[Kt 3f]   n s'g}    3'lntnfO{    3f]   nsdf lanfpFb}    hfFbf lanfpg 5f]   8L 3f]   ndf TolQs}    /xg] cj:yf 
xf] . cyf{t 3f]nsdf yk 3'lnt lanfpg g;Sg] cj:yfsf]    3f]   nnfO{    ;+t[Kt 3f]   n egLG5 . pbfx/0f 
Pp6f las/   df kfgL /   fvL To;df ;f]   l8od Snf]   /   fO{   8 /   fvL 3f]   Ng]   , Tof]    lanfP/    hfG5, To;df s]   xL 
;f]   l8od Snf]   /   fO{   8 yKg]    Tof] klg lalnG5, o;/   L ;f]   l8od Snf]   /   fO{   8 yKb}    3f]   Nb} hfFbf Pp6f cj:yf 
cfpF5 ha yk ;f]   l8od Snf]   /   fO{   8 3'Ng ;Sb}   g /    TolQs}    lkFwdf y'lk||G5 . To;nfO{    hlt rnfP/    
3f]   n]    klg 3'Nb}   g . ;+t[Kt 3f]   n tof/    kfbf{    pQm 3'lnt glanfPsf]    x'g' kb{   5 . o;/   L tof/    kfl/   Psf]    
;f]   l8od Snf]   /   fO8sf]    3f]   nnfO{    uf]   a/    hf“rdf k||of]   u ul/   G5 .  

!%=% c;+t[Kt 3f]   n (Unsaturated Solution)

 3f]nsdf yk 3'lnt yKbf lanfpg ;Sg] 3f]nnfO{ c;+t[Kt 3f]n egLg5 . To:tf]    c;+t[Kt 3f]   nx¿ 
s'g}    lglZrt dfqfsf]    tof/    ug{    ;lsG5 .  

-!_ k||ltzt 3f]   n (Percentage solution)

-@_ gd{   n 3f]   n (Normal solution)

-#_ df]   nf/    3f]   n (Molar solution)

-$_ cfO{   ;f]   6f]   lgs 3f]   n (Isotonic solution)

-!_ k|ltzt 3f]   n

 3f]   nsf]    uf9fkg lrgfpg]    ;a}   eGbf ;/   n OsfO{    k|ltzt (%) xf]    . k||ltzt eGgfn]    k|To]   s ;o 
efu 3f]   ndf slt efu 3'lnt kbfy{    5 eGg]    a'lemG5 . h:t}    !) u|fd lrgLnfO{    !)) ld=ln= 
x'g]    u/   L kfgLdf 3f]   Nbf ;f]    lrgLsf]    3f]   n !) k||ltztsf]    x'g hfG5 .  
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-@_ gd{   n 3f]   n

 s'g}    kbfy{   sf]    Normality To:tf]    3f]   nnfO{    egLG5 h;df k|lt ln6/    3f]   ndf pQm kbfy{   sf]    
u|fd OSo'Eofn]   G6 ef/    (Equivalent weight) ldl;Psf]    x'G5 . h:t}    s'g}    kbfy{   sf]    u|fd 
OSo'Eofn]   G6 ef/   nfO{    ! ln6/    x'g]    u/   L kfgLdf 3f]   Nbf pQm 3f]   n Psgd{   n 3f]   n (Normal 
solution) egLG5 . o;nfO{    N åf/   f ;+s]   t ul/   G5 .  

 pbfx/   0f M Sodium Carbonate (Na2CO3)

 cf0fljs ef/    M Na + Na + C + O + O + O
 Na = 22.997
 C = 12
 O = 16 + 16 + 16

 Na2CO3cf0fljs ef/    = 22.997 + 22.997 +12+16+16+16

 Na2CO3cf0fljs ef/    = 106.004

 O{   So'Eofn]   G6 ef/     = 
Molecular Weight

Valency (V)
 Eofn]   G;L (V) =  2

 OSo'Eofn]   G6 ef/    = 
106.004

2   = 53.002

 ca %#=))@ u|fd ;f]   l8od sfaf]   {   g]   6nfO{    nueu ()) u|fd kfgLdf lanfpg]    . 

ca /   fd|/   L lanfO{   ;s]   kl5 pQm 3f]   nsf]    clGtd cfotg ! ln6/    agfpg]    . 

gd{   n 3f]   n tof/    ubf{    pQm 3f]   nsf]    O{   So'Eofn]   G6 ef/    yfxf kfpg' kb{   5 .  

!%=^ clt;+t[Kt 3f]   n (Supersaturated Solution)

 clt;+t[Kt 3f]   n To:tf]    3f]   n xf]   , h;df 3f]   nseGbf 3'lntsf]    dfqf w]   /   }    x'G5 cyf{   t\ ;+t[Kt 3f]   n 
tof/    eO{   ;s]   kl5 To;df yk 3'lnt yk]/ xNsf xNsf ttfpg' k5{    . o:tf]    clt;+t[Kt 3f]   n tof/    
eP kZrft\ To:tf] 3f]   nnfO{    ;]   nfpFbf jf s'g}    3'lntsf lqmi6n /   flvPdf To;df ePsf]    3'lnt 
lqmi6ndf 6fFl;G5 /    clt;+t[Kt 3f]   n aGb5 . o:tf clt;+t[Kt 3f]   n l56}    ;'Sg ;Sg]    ePsf]   n]    xfjf 
gl5g]   {    af]   tndf lr;f]    7fpFdf e08f/    ug'{   kb{   5 .  

!%=& dfkg (Measurement)

 k|of]   uzfnff s'g}    klg t/   n jf 7f]   ; /   ;fogsf]    ;xL dfkg u/   L 3f]   n tof/    ug'{   kb{   5 . dfkg ubf{    
lgDglnlvt tl/  sfaf6 tof/    ug{    ;lsG5 .  
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-!_ ef/   ÷ef/    (Weight/   weight, w/   w)

 o;df s'g}    7f]   ; 3'lnt /    3f]   nsnfO{    t/   fh'df hf]   Vg]    /    b'a}}   nfO{    ld;fP/    3f]   n tof/    ug]   {    . o;/   L 
tof/    kfl/   Psf]    3f]   nnfO{    w/   w 3f]   n egLG5 . h:t}    @ u|fd ;f]   l8od Snf]   /   fO{   8 hf]   Vg]    /    
To;nfO{    !)) u|fd kfgL d}    3f]   Ng]    . /   fd|/   L lanfPkl5 tof/    ePsf]    3f]   n w/   w eGb5g\ . o:tf]    
3f]   n Jofjxfl/   s sfddf Tolt k|||of]   u ul/   Fb}   g .  

-@_ ef/   ÷cfotg (Weight/   volume, w/   v)

 ljz]   if 7f]   ; /   ;folgs kbfy{   sf]    3f]   n tof/    kfbf{    o:tf] 3f]n tof/ ul/   G5 . cfjZostf 
cg';f/    3'lntnfO{    hf]   v]   /    tf}   n lnO{   G5 . ;fy}    3f]   nssf]    dfkg cfotgaf6 lnO{   G5, -h:t}    
ld=ln= df_ /    o;/   L ld;fO{   Psf]    3f]   nnfO{    w/  v 3f]   n egLG5 . gd{   n ;nfO{   g tof/    kfbf{    
*=% u|fd ;f]   l8od Snf]   /   fO{   8 hf]   Vg]    /    To;nfO{    nueu ()) ld=ln= kfgLdf 3f]   Ng]    . /   fd|/   L 
3f]   lnPkl5 !)) ld=ln= cfotg ldnfpg]    . k|foM k|of]   uzfnfdf /   ;folgs kbfy{   sf]    3f]   n 
w/   v d}    tof/    ul/   G5 .  

-#_ cfotg /    cfotg (Volume/   volume, v/   v)

 t/   n /   ;folgs kbfy{   sf]    3f]   n tof/    kfbf{    o:tf] 3f]n agfpg ;lsG5 . t/   n /   ;folgs 
kbfy{   nfO{    hf]   Vg' Jofjxfl/   s x'Fb}   g ctM lkk]   6 jf ldhl/   Í l;ln08/   sf]    d2taf6 t/   n 
/   ;folgs kbfy{   sf]    dfkg ug]   {    /    las/   df /   fVg]   , To:t}    3f]   nsnfO{    klg ldhl/   Í l;ln08/   df 
cfotg dfkg u/   L las/   df vGofpg]    /    3f]   n tof/    ug]   {    . pbfx/   0f M uGwssf]    t]   hfa 
(Sulfuric acid) sf]    3f]   n tof/    ug]   {    . % ld=ln= uGwssf]    t]   hfanfO{    (% ld=ln= kfgLdf 
yf]   kf yf]   kf u/   L vGofpFb}    hfg]    /    3f]   nnfO{    l;;fsf /   8n]    rnfpFb}    ld;fpg]    . ;Dk"0f{    uGwssf]    
t]   hfjnfO{    vGofPkl5 3f]   nnfO{    /   fd|/   L ld;fpg]    . o;/   L uGwssf]    t]   hfasf]    % k|ltzt 3f]   n 
tof/    x'G5 . cGo cDnsf]    3f]   n klg o;/   L g}    agfpg ;lsG5 .  

!%=* df]   nfl/   6L /    df]   nfl/   6L xn ug]   {    ;"q (Molarity and its Calculation)

df]   nf/    (Molar) eGgfn]    s'g}    klg tTj cyf{   t\ of}   lussf]    Ps cf0fljs ef/    (Molecular weight) 
nfO{    k|lt ln6/    3f]   n x'g]    u/   L 3f]   n tof/    ul/   Pdf ;f]    3f]   nnfO{    df]   nf/    3f]   n egLG5 . df]   nf/   nfO{    (M) 
åf/   f ;+s]   t ul/   G5 .  

h:t}    M ;f]   l8od Snf]   /   fO8sf]    cf0fljs ef/   

 NaCl M
 Na = 22.997

 Cl = 35.457 s"n 58.454

%*=$%$ u|fd ;f]   l8od Snf]   /   fO{   8nfO{    Ps ln6/    clGtd cfotg x'g]    u/   L l8l:6N8 jf6/   df lanfP/    
tof/    ePsf]    3f]   nnfO{    ! df]   nf/   sf]    NaCl 3f]   n egLG5 .  
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-!_ t/   n /   ;folgs kbfy{   sf]    df]   nf/    3f]   n

t/   n /   ;folgs kbfy{   sf]    df]   nf/    3f]   n agfpFbf o;df kfgLsf]    c+z ePsf]   n]    lgDg ;"qaf6 
xn ug'{   kb{   5 . h:t}   M ;Nkm\o'l/   s Pl;8 (H2SO4) sf]    cf0fljs ef/    (Molecular 
weight):

 H2SO4 = 
Molecular Weight

Specific gravity x concentration
= Molarity

  

 Molecular weight = H+H+S+0+0+0+0
  H = 1
  S = 32.06
  O = 16.0

Molecular weight  = 1+1+32.06+16+16+16+16 = 98.06
Molecular weight = 98.06
Concentration  = 92%
Specific gravity  = 1.83

Molarity  = 
98.06

(92/ 100) x 1.83  = 58.37

%*=#& ld=ln= uGwssf]    t]   hfa (H2SO4) nfO{    clGtd cfotg !))) ld=ln= x'g]    u/   L 
l8l:6N8 jf6/   df 3f]   Ng]    . 

 

-@_ df]   nfl/   6L xn ug]   {    ;"q

 s'g}    k|ltzt 3f]   nnfO{    df]   ndf kl/   jt{   g u/   L xn ug{    ;lsG5 . To;sf]    nflu lgDg ;"qsf]    
k|of]   u ug'{   k5{    .  

 Mol./   ℓ Solution = 
3% (w/ v) solution x 10

Molecular mass
 pbfx/   0f M 4% NaOH 3f]   n 

 Molecular weight of NaOH = 40

   = 
4 x 10

40
 = 1 mol./   ℓ

pbfx/   0f M0.9% w/   v NaCl solution
Molecular weight = 58.44

  = 
0.9 x 10

58.44
 = 0.15 Mol./   ℓ

!%=( uf9f -:6s_ 3f]   naf6 k|of]   lus (Working) 3f]   n tof/    ug]   {    ljlw

k|of]   uzfnfdf k|of]   u ul/   g]    3f]   n k|foM uf9f -:6   s_ 3f]   n tof/    kf/   L e08f/    ul/   Psf]    x'G5 . o:tf]    
uf9f -:6s_ 3f]   naf6 tof/    u/   ]   /    dfq k|of]   uzfnfdf sfd ug{    ;lsG5 . ctM o;sf]    nflu lgDg 
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lnlvt tl/   sfaf6 k|of]   lus 3f]   n tof/    ug{    ;lsG5 .  

;"q M 
C x V

S
 C = Concertation of solution required -cfjZos uxgtf_

 V = Volume of solution required -cfjZos cfotg_

 S = Strength of the solution stock -:6s 3f]   nsf]    uxgtf_

-!_ pbfx/   0f M !)% sf]    ;f]   l8od Snf]   /   fO{   8 3f]   n .  

 C = 0.9%
 V = 100 ml. 
 S = 10%

       
C x V

S  = 
0.9 x 100

10  = 9

 olb ( ld=ln= !)% sf]    3f]   nnfO{    (! ld=ln= kfgLdf 3f]   Nbf )=(% sf]    ;f]   l8od Snf]   /   fO{   8 
3f]   n tof/    x'G5 .  

 -@_ pbfx/   0f M HCL sf]    1 Normality 3f]   n tof/    ug]   {    .  

  s8f HCL = Concentration = 1N

   C  = 0.1 N
   V  = 100 ml.
   S  = 1 N

          
C x V

S  =  
0.1 x 100

1  = 10 ml.

!) ld=ln= l N sf]    HCl 3f]   nfO{    !) ld=ln= l8l:6N8 jf6/   df 3f]   ]   n]   df  0.1N sf]    HCl 3f]   n tof/    x'G5 .  

!^= cDn, Iff/    tyf nj0f (Acid, Base and Salt)

!^=! cDn (Acid)

 cDn eGgfn]    To:tf]    kbfy{    xf]    h;df Hydrogen cfog (H+) x'G5 /    o;n]    Hydrogen cfog 
(H+) lbg;S5 . olb cDndf /   x]   sf]    k/   df0f' 5'l6Pdf Hydrogen (H+) lg:sG5 .  

  HCl = H+ + Cl-

  H2SO4 = 2H+ + SO-
4

 olb cDnaf6 H+ ;lhn}   ;Fu 5'l§Pdf s8f cDn egLG5 (Strong acid) . h:t}    HCl, /    
H2SO4 . olb H+ ;lhn}   ;Fu 5'l§b}   g eg]    Tof]    sdhf]   /    cDn egLG5 . h:t}    Lactic acid /    
Glacial acetic acid sdhf]   /    cDn x'g\ .  
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-!_ cDnsf]    u'0f 

 y  o;sf]    :jfb cldnf]    x'G5 .  

 y  lgnf]    ln6d; sfuhnfO{    /   ftf]    /   Ídf kl/   0ft ub{   5 .  

 y  o;n]    Iff/   ;Fu k|ltlqmof u/   L g'g /    kfgL pTkfbg ub{   5 .  

 HCl + NaOH = NaCl + H2O

 cDn ± Iff/    = g'g ± kfgL

 y Carbonate ;Fu k|ltlqmof eO{    sfa{   g8fO{   cS;fO{   8 UofF;, kfgL /    g'g aGb5 .  

 2HCl + Na2Co3 = 2NaCl  +  H2O  +  CO2

      g'g   kfgL   sfjf] { G8fOcS;fO8 UofF;

 y  wft';Fu k|ltlqmof eO{    UofF; pTkfbg ub{   5 .  

 y  cDnn]    5fnf 89fpF5 .  

 y cDnsf]    pH7 eGbf sd x'G5 .  

-@_ k|of]   uzfnfdf cfjZos s]   xL cDnx¿

 y  Sulphuric acid (HSO4)
 y  Hydrochloric acid (HCl)
 y Nitric acid (NHO3)
 y Acetic acid (CH3COOH)
 y  Trichloroacetic acid (CCl3COOH)

!^=@ Iff/    (Bases)

 Iff/    (Base) To:tf]    kbfy{    xf]   , h;n]    3f]   ndf Hydroxide ion (OH–) lbG5 .  

 h:t}    M NaOH = Na+ + OH–

 ljz]   iftof Iff/   x¿ Oxide tyf Hydroxide x¿ x'g\ . h'g wft';Fu k|ltlqmof eO{    pTkfbg 
x'G5 . h:t}    Sodium oxide, Calcium hydroxide . pQm wft'sf Hydroxide x¿ kfgLdf 
3'ngzLn eO{    Iff/    pTkfbg x'G5 . h;nfO{    Alkalies egLG5 .  

 NaOH 
H2O Na+   +   OH-

-!_ Iff/   sf u'0fx¿
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•	 o;sf]    :jfb lttf]    x'G5 .  

•	 ;fa'g h:tf]    lrKnf]    x'G5 .  

•	 /   ftf]    ln6d; sfuhnfO{    lgnf]    /   Ídf kl/   jt{   g ub{   5 .  

•	 o;sf]    kL=Pr\= & eGbf clws x'G5 .  

•	 cDn;Fu k|ltlqmof eO{    g'g /    kfgL agfpF5 .  

•	 Iff/   n]    klg 5fnf 89fpg ;S5 .  

-@_ cDn /    Iff/   sf]    k|ltlqmof

 Acid +  Base  =  Salt  +  Water 
 H+Cl- + Na++ OH- = NaCl + H2O
 CH3COO-H+ + Na+ + HO- = CH3COONa  + H2O
 Acetic acid  Sodium hydroxide  Sodium acetate  Water

-#_ Go'6«nfO{   h]   zg k|ltlqmof (Neutralization reactions)

 cDndf Iff/    ld;fpFbf Ps k|sf/   sf]    Netural 3f]   n tof/    x'G5, h;df g'g /    kfgL x'G5 . o; 
k|lqmofnfO{    Neutralization egLG5 .  

 pbfx/   0f M HCl +   NaOH    NaCl   + H2O
   acid      base salt  water
-$_ s8f cDn /    Iff/    3f]   nnfO{    sdhf]/  kfg]   {    (Diluting strong acid and base)

 s8f cDn /    Iff/    Psbd}    k|ltlqmof ug]   {    /   ;folgs kbfy{    x'g . ctM s'g}    3f]   n tof/    ubf{    
cDnnfO{    /    Iff/   nfO{    clt xf]   l;of/   L k"j{   s xftdf k~hf nufP/    lgDglnlvt tl/   sfn]    tof/    
ug'{   kb{   5 M

•	 3f]   n tof/    ug'{    cufl8 las/   df kfgL /   fVg]    .  

•	 To;kl5 af]   tn vf]   ]   n]   /    To;af6 lkk]   6sf]    ;xfotfn]    cfjZos dfqfdf cDn lgsfNg]    /    
To;nfO{    Unf; /   8n]    kfgLnfO{    rnfpFb}    las/   df yf]   kf–yf]   kf u/   L cDn vGofpg]   , Ps}   rf]   6L 
k'/   }    cDn vGofpg' x'Fb}   g .  

•	 cDn ePsf]    efF8fdf kfgL vGofpg' x'Fb}   g . o;/   L tof/    kfbf{    3f]   n tfltG5 /    l;;fsf]    
/   8n]    rnfPg eg]    Ps}    7fpFdf Psbd s8f k|ltlqmof x'G5 /    cDn pl5l6G5 . cDn 
/    kfgL /   fd|/   L ld;fO;s]    kl5 dfq clGtd dfqf 7Ls kf/   L af]   tndf vGofpg]    . o;/   L 
3f]   n tof/    ubf{    glhs}    ?jfsf]    6'qmf kfgLdf lehfP/    /   fVg'kb{   5 . olb cDn kf]   lvPdf 
To;nfO{    leh]   sf]    ?jfn]    k'5\g' k5{    .  
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•	 Iff/   nfO{    klg ;j{   k|yd yf]   /   }    kfgLdf lj:tf/   }    rnfpFb}    yf]   kf–yf]   kf u/   L vGofpFb}    3f]   Nb}    
hfg]    . ha ;Dk"0f{    Iff/    ;dfKt x'G5 To;nfO{    clGtd dfqf ldnfP/    dfq 3f]   n tof/    ug]   {    .  

!^=# nj0f (Salt)

 cDn /    Iff/    k|ltlqmof eO{    nj0f pTkGg x'G5 . nj0f ;fwf/   0ftof k|fs[lts cj:yfdf kfpg 
;lsG5 . of]    7f]   ; cj:yfdf x'G5 . kfgLdf dfq /   fd|/   L 3'ngzLn x'G5 . of]    clt pRr tfkqmddf 
dfq kUnG5 /    of]    kf/   bzL{    x'G5 .  

-!_ s]   xL nj0fx¿

•	 ;f]   l8od Snf]   /   fO{   8 (NaCl)

•	 sk/    ;Nkm]   6 (CuSO4)

•	 lhË ;Nkm]   6 (ZnSO4)

•	 ;f]   l8od Pl;6]   6 (CH3COONa)

•	 kf]   6fl;od Snf]   /   fO8 (KCl)

!&= akm/    (Buffer)

akm/    3f]   n eGgfn]    o:tf]    3f]   n xf]   , h;df yf]   /   }    dfqfdf cDn jf Iff/    ld;fpFbf klg pQm 3f]   nsf]    kL=Pr= 
Psgf;sf]    /   xG5 kL=Pr\= df s'g}    km/   s cfpFb}   g . o:tf 3f]   nx¿ sdhf]   /    cDn /    Sodium /     Potassium 
sf g'gåf/   f ag]   sf x'G5g\ . akm/    3f]   nsf]    k|of]   uzfnfdf ljleGg hLj /   ;fog' ;]   /   f]   nf]   lhsn k/   LIf0f tyf 
/   utsf]    :nfO{   8 OToflb /   Ífpg k|of]   u ug{    ;lsG5 . ;fwf/   0f cy{   df eGg]    xf]    eg]    akm/    3f]   nn]    cDn /    
Iff/   sf]    k|ltlqmofnfO{    ldnfpg d2t u5{    .  

!&=! akm/    3f]   n b'O{    k|sf/   sf x'G5g\

-!_  cDnLo akm/    3f]   n (Acidic buffer solution)

-@_ Iff/Lo akm/    3f]   n (Alkaline buffer solution)

 -!_  cDnLo akm/    3f]   n

 cDnLo akm/    3f]   n h;sf]    kL=Pr= ) b]   lv & ;Dd x'G5   , To:tf 3f]   nnfO{    cDnLo akm/    3f]   n 
egLG5 . cDnLo akm/    3f]   n sdhf]   /    cDn;Fu To;}   sf]    sdhf]   /    cDn g'g;Fu ld;fP/    tof/    
ul/   Psf]    x'G5 . Ethanoic Acid /    Sodium ethanoate ;Fu ldnfP/    tof/    ul/   Psf]    
3f]   n Iff/Lo akm/    xf]    . Acetic Acid & Sodium Acetate sf]   cDnLo akm/   (Ph 
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4.75) xf]   .

-@_ Iff/Lo akm/    3f]   nx¿

 Iff   /Lo akm/    3f]   n h;sf]    kL=Pr= & eGbf a9L !$ ;Dd x'G5 . Iff/Lo akm/    sdhf]   /     
cNsfnL (Weak alkali) /    sdhf]   /    Iff/Lo g'g;Fu k|ltlqmof eO{    pTkGg ePsf]    
x'G5 . pbfx/   0f M Ammonium hydroxide nfO{    Ammonium chloride g'g;Fu 
ld;fP/    tof/    kfl/   Psf]    3f]   n Iff/Lo akm/    xf]    . akm/    3f]   nsf]    k|ltlqmof .  

 cGo akm/    3f]   nx¿

km:km]   6 akm/    3f]   n (Phosphate buffer solution)

•	 Sodium di-hydrogen phosphate (NaH2PO4) - @&=^( u|fd

•	 Di-sodium hydrogen phosphate (Na2HPO4) - @*=#( u|fd

 pk/   f]   Qm /   ;fogx¿nfO{    b'O{    5'§f5'§}    ;kmf ef]   n'd]   l6«s km\nf:sdf Ps ln6/    cfotg x'g]    u/   L 
l8l:6N8 jf6/   df /   fd|/   L 3f]   Ng]    /    5'§5\'§}    xfjf l5g{    g;Sg]    af]   tndf qmdzM Stock A /    
Stock B gfdsf]    n]   an 6fF:g]    /    k|mLhdf e08f/    ug]   {    .  

 pH 7.2 sf]    Phosphate buffer 3f]   n tof/    ug]   {    ;"q

* Stock A phosphate solution  - 140 ml.
* Stock B phosphate solution  - 360 ml.

* l8l:6N8 jf6/      - 500 ml.

 pk/   f]   Qm 3f]   nx¿nfO{    /   fd|/   L dfk lnO{    Pp6f ;kmf l/   Ph]   G6 af]   tndf vGofP/    /   fd|/   L ld;fpg] .    
To;kl5 3f]   nsf]    kL=Pr= gfKg]    . o;/   L tof/    kfl/   Psf]    km:km]   6 akm/    3f]   n w]   /   }    lbg;Dd /   fVg 
;lsG5 . 

!*= k|of]   uzfnfdf ljz]   if 3f]   n tof/    ug]   {    ljlw

!*=! !) k|ltzt kmdf{   lng (10% Formalin)

 o;sf]    k|of]   u tGt', df;'sf]    6'qmfnfO{    ;'/   lIft /   fVg k|of]   u ul/   G5 . o;sf]    UofF;n]    hLljt k|f0fLnfO{    
xfgL ub{   5 .  

 cfjZos ;fdu|L M las/   , d]   hl/   Í l;ln08/   , l8l:6N8 jf6/   , k~hf, df:s /    kmd{   nl8xfO8 .  

 Ps ln6/    !)% kmdf{   lng 3f]   n tof/    kfg{   sf nflu

-!_ xftdf k~hf /    d'vdf df:s nufpg]    .  
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-@_ d]   hl/   Í l;ln08/   sf]    ;xfotfn]    7Ls !)) ld=ln= #&%–$)% kmd{   nl8xfO8 gfKg]    /    
To;nfO{    af]   tndf vGofpg]    .  

-#_ ()) ld=ln= l8l:6N8 jf6/   df !)) ld=ln= kmd{   nl8xfO8 ePsf]    efF8fdf vGofpg]    /    lasf]   {    
nufpg]    .  

-$_ b'a}}   nfO{    /   fd|/   L ld;fpg]    .  

-%_ af]   tnsf]    aflx/    !)% kmdf{   lngsf]    n]   jn n]   vL 6fF:g]    . -!)% kmdf{  lngdf #=&–$%  
kmd{  nl8xfO8 x'G5 ._

!*=@ gd{   n ;nfO{   g (Physiological salt solution)

 of]    k|of]   uzfnfdf k|foM k|of]   u ul/   g]    3f]   n xf]    . uf]   j/    hf“r ubf{   , hLjf0f', /   utsf]    Wet preperation 
slide tof/    ubf{    k|of]   u ul/   G5 .  

 cfjZos ;fdu|L M ;f]   l8od, Snf]   /   fO{   8, t/   fh', l8l:6N8 jf6/   , ! ln6/    cfotgsf]    ef]   n'd]   l6«s  
km\nf:s, DofUg]   l6s l:6/   {   , :k]   r'nf .  

 ljlw M Ps ln6/    gd{   n ;]   nfOg agfpg

-!_ sfuhsf]    6'qmf t/   fh' dfly /   fVg]    . On]   S6«f]   lgs t/   fh' eP ) -z'Go_ df l:y/    ug]   {    .  

-@_ :k]   r'nfsf]    d2tn]    7Ls *=% u|fd ;f]   l8od Snf]   /   fO{   8 hf]   Vg]    /    ef]   n'd]   l6«s km\nf:sdf 
vGofpg]    .  

-#_ nueu %)) ld=ln= kfgL /   fVg]    . ;f]   l8od Snf]   /   fO{   8 /    l8l:6N8 jf6/   nfO{    xNnfP/    ldnfpg]    .  

-$_ ;f]   l8od Snf]   /   fO{   8 ;Dk"0f{    lalng ePkl5 l8l:6N8 jf6/    yKb}    cfotg 7Ls Ps ln6/   sf]    
lrGxdf k'Ug]    u/   L kfgL yKg]    .  

-%_ ef]   n'd]   l6«s km\nf:sdf lasf]   {    nufO{    k'gM tLg rf/    rf]   6L lasf]   {   df ;dflt tndfly kf/   ]   /    
ld;fpg]    .  

-^_ pQm 3f]   nnfO{    ;kmf l;;fsf]    af]  t ndf vGofpg]    /    aflx/    n]   jn n]   vL 6fF:g]    .  

gf]   6 M gd{   n ; nfOgsf]    3f]   ndf 5f]   qmfx¿ aGg yfn]   kl5 To;nfO{    km\ofFsL k'gM gofF 3f]   n tof/    
ug'{   k5{    .  

!*=#    %) k|ltzt lUnl;l/   g ;]   nfO{   g (50% Glycerine Saline)

 o;sf]    k|of]   u ljz]   iftof jLiff0f'x¿ h:t}    vf]   /   ]   t' /   fgLv]   t /   f]   usf]    ;+qmd0f ePsf]    hLjhGt'df  
gd"gf ;+sng ug{    k|of]   u ul/   G5 . %% lUnl;l/   g 3f]   ndf hLjf0f' d5{   g\ t/    jLiff0f' ;'/   lIft /   xG5 .  

 cfjZos ;fdu|L M lUnl;l/   g gd{   n ;]   nfO{   g 3f]   n, d]   hl/   Í l;ln08/    /    ;kmf l/   Ph]   06 af]   tn .  
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 ljlw M nueu Ps ln6/    %)% lUnl;l/   g ;nfO{   g agfpg –

-!_ d]   hl/   Í l;ln08/   sf]    d2tn]    %)) ld=ln= lUnl;l/   g gfKg]    . To;nfO{    ;kmf af]   tndf 
vGofpg]    .  

-@_ d]   hl/   Í l;ln08/   df l7s %)) ld=ln= gd{   n ;]   nfO{   g hf]   Vg]    /    To;af6 klxnf]    d]   hl/   Í 
l;ln08/    lUnl;l/   gsf]    c+z kvfNb}    af]   tndf vGofpg]    . /   fd|/   L klxnf]    l;ln08/   sf]    
lUnl;l/   g ;Dk"0f{    kvfNg' k5{    .  

af]   tndf l7s %)) ld=ln= gd{   n ;]   nfO{   g /    %)) ld=ln= lUnl;l/   g /   fv]   kl5 af]   tnsf]    lasf]   {    
nufO{    af]   tnnfO{    /   fd|/   L rnfP/    ld;fpg]    /    /   fd|/   L ldl;Pkl5 pQm 3f]   nnfO{    aflx/    %)% 
lUnl;l/   g ;]   nfO{   g n]   jn nufpg]    /   tof/   u/  ]  sf]   ldlt klg pNn]  v ug]  {   .
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efu – @ k/   hLjL /   f]   u lgbfg k|ljlw

!(= k/   hLjL, k/   hLjL k|sf]   k /    lgbfgaf/   ]    hfgsf/   L

!(=! k/   hLjLsf]    kl/   ro (Introduction to Parasite)

 k/   hLjL eGgfn]    tL lhj x'g\, hf]    cfkm\gf]    hLjg lgjf{   x ug{   , hLjgrqm k"/   f ug{    cGo k|f0fL cf>obftf 
(Host) df cfl>t x'G5g\, h:t}    s[ld (Helminths), Arthropods /    Protozoa . k/   hLjLn]    
h'g cf>obftfdf cfkm\gf]    hLjgsf]    d}   y'lgs cj:yf k"/   f u5{    To;nfO{    Definitive host egLG5 
/    h;df cd}   y'lgs cj:yf k"/   f x'G5 To;nfO{    Intermediate host jf Secondary host 
eGb5g\ .  

-!_ k|f]   6f]   hf]   jf (Protozoa)

 k|f]   6f]   hf]   jf Ps sf]   lifo k/   hLjL x'g\ . o; ju{    cGtu{   t Trypanosome, Babesia, 
Theileria, Toxoplasma, Neospora, Coccidia /    Plasmodium cflb k/   hLjLx¿ 
kb{   5g\ .  

-@_ s[ld (Helminths)

 kz'kG5LnfO{    cfqmd0f ug]   {    d'Vo cfGtl/   s k/   hLjL s[ld x'g\ . kz'kG5Ldf /   f]   u pTkGg ug]   {    
s[ldsf # dxTjk"0f{    ju{   x¿ 5g\ . tL ju{   x¿ M

 y uf]   nf]    h'sf (Nematode) : Strongyles, Ascaris, Nematodirus, 
Toxocara, Trichuris, Ancylostoma cflb 
kb{   5g\ .  

 y kft h:tf]    h'sf (Trematode) : Fasciola,  Paramphistomum cflb kb{   5g\ .  

 y lkmQ]    h'sf (Cestode) : Moniezia, Taenia,  Echinococcus cflb kb{   5g\ .  

 pk/   f]   Qm cfGtl/   s k/   hLjLsf ;fy}    kz'kG5Lsf]    aflx/   L z/   L/    5fnfdf afÅo k/   hLjL 
kfO{   G5g\ . afÅo k/   hLjLx¿n]    /   ut r':gsf]    ;fy}    s]   xL /   f]   u Vector borne disease 
h:t}    nx'd't]   , Anaplasmosis, Theileriosis, Rift Valley Fever ;fg]   {    sfd 
ub{   5g\ . kz'kG5Ldf kfOg]    afÅo k/   hLjLx¿ lsgf{   , lemFuf, h'd|f, Mite, plkFof, nfdv'§]    
cflb x'g\ . k/   hLjLsf]    sf/   0f kz'kG5Lsf]    pTkfbsTjdf sld cfpgsf ;fy}    s[ifsx¿nfO{    
e/   kbf]   {    /   f]   u lgbfg ljgf u/   ]   sf]    pkrf/    k|efjsf/   L x'Fb}   g . ctM o:tf k/   hLjLsf]    /   f]   u lgbfg 
tyf lgoGq0f pkfoaf/   ]    ;fdfGo hfgsf/   L oxfF k|:t't ul/   Psf]    5 .  
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!(=@ k/   hLjL k||sf]   k (Parasitism)

 k/   hLjL k|sf]   k Tof]    cj:yf xf]    h;df k/   hLjL cfkm\gf]    h}   ljs k|lqmof (Metabolic activities) 
sf]    nflu s]   xL g s]   xL dfqfdf csf]   {    k|fl0f dfly lge{   /    x'G5 . o;n]    s'g}    k|f0fLdf k/   hLjLn]    ubf{    
k/   ]   sf]    gsf/   fTds c;/    tyf ef/   nfO{    ;+s]   t ub{   5 .  

!(=# k/   hLjL /   f]   u lgbfg (Diagnosis of Parasitic Disease)

 xfn kz'kG5L /   f]   u lgbfgsf w]   /   }    tl/   sfx¿ ljsf; eO{   ;s]   sf 5g\ . To;dWo]    s]   xL tl/   sfx¿ lgDg 
k|sf/    5g\ .  

-!_ k/   hLjLsf]    lgbfg (Detection of parasite)

 o;df k/   hLjLsf]    k|s[lt cg';f/    ltgsf]    k"/   f cÍ, z/   L/   sf]    s'g}    efu, nfef{   , c08f l;i6 cflb 
hgfj/   af6 ;+sng ul/   Psf]    gd"gf -uf]   a/   , /   ut, 5fnf_ df gfÍf]    cfFvf jf ;"Idbz{   soGqaf6 
b]   lvG5 . kfrg k|0ffnLsf k/   hLjL, sn]   hf]   sf]    k/   hLjL, kmf]   S;f]   sf]    k/   hLjLsf]    nflu pko'Qm 
gd"gf uf]   a/    xf]    . uf]   a/    hf“r g}    lgoldt /   f]   u lgbfgsf]    k|rlnt pkfo xf]    . lkmQ]    h'sfnfO{    
awkZrft\sf]    k/   LIf0f jf uf]   a/    k/   LIf0faf6 kQf nufpg ;lsG5 . Ps sf]   lifo k/   hLjLsf]    
k/   LIf0f ltgLx¿sf]    Intermediate host -lsgf{   , nfdv'§]   , lemFuf cflb_ sf]    ¥ofn u|GyL 
cflbaf6 /   f]   u lgbfg ug{    ;lsG5 . kz'kG5Lsf]    /   ut tyf cfGb|fsf]    l:do/   sf]    hf“raf6 klg 
/   utdf ljBdfg k|f]   6f]   hf]   jfnfO{    ;"Idbz{   soGqaf6 hf“Rg ;lsG5 .  

-@_ Pl06a8L jf Pl06hg kQf nufpg (Detection of Antigen or Antibody)

 k/   hLjLsf]    z/   L/   df Pl06hg x'g]   , h;n]    hgfj/   sf]    z/   L/   df Pl06a8L pTkGg u/   fpF5,  
h;nfO{    Immunodiagnostic tl/   sfaf6 kQf nufpg ;lsG5 . k/   hLjLn]    hgfj/   sf]     
z/   L/   df Immunoglobulin E sf]    dfqf a9fpF5, h;nfO{    ljleGg ;]   /   f]   nf]   lhsn  
6]   i6af6 hf“r ul/   G5 . h:t}    M

 Complement Fixation Test, ELISA, Fluorescent Antibody Test, Agar 
Gel Immunodiffusion Test ;fwf/   0ftof pkof]   udf cfpg]    6]   i6x? x'g\ .

-#_ Go'lSns Pl;8sf]    klxrfg (Detection of Nucleic Acid)

 df]   lns'n/    jfof]   6]   lSgs tl/   sfaf6 k/   hLjLsf]    Go'lSns Pl;8 (DNA) nfO{    k|of]   uzfnfdf 
s[lqd tl/   sfn]    j[l4 u/   L klxrfg ug{    ;lsG5 . Polymerase Chain Reaction 
(PCR) Pp6f cToGt}    ;+j]   bglzn /    l56f]    k/   hLjLsf]    Go'lSns Pl;8 kQf nufpg]    tl/   sf 
xf]    .  
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-$_ /   ut k/   LIf0f (Biochemistry and Haematology)

 k/   hLjLn]    ubf{    cf>o bftfsf]    /   utsf]    ;+/   rgfdf km/   s Nofpg'sf]    ;fy}    /   f;folgs tTj /    
Enzyme df klg km/   s NofpF5 . ;fy}    k/   hLjLjsf]    k|sf]   kn]    ubf{    cf>o bftfsf]    /   utdf 
Eosinophils sf]    ;+Vofdf j[l4 x'G5 . o;}   u/   L Haemonchus, gfDn]   , Hookworm /    
Blood Protozoa h:tf k/   hLjLsf]    k|sf]   ksf sf/   0f hgfj/   df /   QmcNktf x'G5 . k/   hLjLsf]    
sf/   0f kz'sf]    /   utdf x'g]    o:tf k|sf/   sf kl/   jt{   gx¿ /   utsf]    ljz]   if hf“raf6 kQf nufpg 
;lsG5 .  

-%_ :jf:Yo k/   LIf0f (Health Examination)

 kz'kG5Lsf]    :jf:Yosf]    k/   LIf0faf6 klg k/   hLjL /   f]   u kQf nufpg ;xfotf k'U5 . kz'kG5Ldf 
gfDn]    /   f]   u nfu]   df kz'sf]    Rofk' ;'lGgg]    /    5]   g]   {    nIf0f b]   vf kb{   5 . To:t}    u/   L nx'd't]    ePdf 
kz'df Hj/   f]    cfpg]    /    sfnf]    lrof h:tf]    lk;fj b]   lvG5 . afv|fdf kfgL kf]   sf (Cyst) ePdf 
o;nfO{    5fnfdf 5fd]   /    /   f]   u lgbfgdf ;xfotf k'Ub5 .  

@)= uf]   a/   sf]    k/   LIf0faf6 /   f]   u lgbfg

@)=! l;4fGt, pkof]   u /    sld

 kfrg k|0ffnL leq ePsf k/   hLjLsf]    c08f jf km'n /    nfef{   sf]    k/   LIf0f uf]   a/    hf“raf6 x'g]    x'Fbf of]    
/   f]   u lgbfgsf]    Ps dxTjk"0f{    ;:tf]    /    ;lhnf]    pkfo xf]    . kf]   yL k/   hLjL jo:s cj:yfdf k'u]   kl5 
km'n kf5{    /    tL km'nx¿ kz'sf]    lb;faf6 aflx/    lg:sG5g\ . km'nsf]    ;fy;fy}    jo:s k/   hLjL, 
h'sf jf k/   hLjLsf]    s'g}    cÍ -h:t}    lkmQ]    h'sf_ klg uf]   a/   df ;f]   em}    cfFvfn]    b]   Vg ;lsG5g\ . olb 
kz'kG5Lsf]    z/   L/   leq /   x]   sf k/   hLjL lzz' cj:yfdf 5g\ /    efn]   dfq 5g\ eg]    /   f]   u lgbfgsf]    nflu 
uf]   a/    k/   LIf0f pkof]   uL x'Fb}   g .  

@)=@ uf]   a/   sf]    gd"gf ;+sng, :yfgfGt/   0f, ;+/   If0f /    k7fpg]    tl/   sf

 k/   LIf0fsf]    nflu !) u|fd hlt uf]   a/    l;Fw}    kz'sf]    dnåf/    (Rectum) af6 ;+sng u/   L t'?Gt}    
k/   LIf0f ug'{    plrt x'G5 . ;+sng ul/   Psf]    uf]   a/   nfO{    ;se/    l56f]    hf“Rg' kb{   5 . uf]   a/   nfO{    rfF8}    
hf“Rg g;lsg]    eP lr;f]    -a/   km_ df /   fVg' k5{    jf !) k|ltzt kmdf{lng 3f]   n b'O{    rf/    yf]   kf /   fvL 
;'/   lIft /   fVg'k5{    . o;/   L ;+sng ul/   Psf uf]   a/   nfO{    Pp6f Unf; jf Knfli6ssf]    ;kmf efF8fdf xfjf 
gk:g]    u/   L aGb ug'{   k5{    . ;f]    efF8fsf]    aflx/    ;+s]   t gDa/    /    ldlt n]   Vg'k5{    . Pp6f 5'§}    sfuhdf 
kz'sf]    hft' pd]   /   , /   f]   usf]    nIf0fsf]    ;fy}    kz' wlgsf]    gfd, 7]   ufgf ;d]   t pNn]   v ug'{   k5{    .  

@)=# lb;f hf“rsf]    nflu /   ;folgs emf]   n tof/    ug]   {   

-!_ n"Un; cfof]   l8g (Lugol's Iodine)

 ! u|fd cfof]   l8g /    @ u|fd kf]   6fl;od cfof]   8fO8nfO{    lk;]   /    !)) ld=ln= l8l:6N8 jf6/   df 
ld;fpg]    . /   fd|/   L ldl;Pkl5 af]   tndf /   fVg]    /    af]   tn aflx/    n]   jn nufpg]    .  
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-@_ :ofr"/   ]   6]   8 ;f]   l8od Snf]   /   fO{   8 3f]   n (Saturated Sodium Chloride Solution)

 #*) u|fd ;f]   l8od Snf]   /   fO{   8 -vfg]    g'g_ nfO{    ! ln6/    kfgLdf 3f]   Ng]    . s]   xLa]   /    /   fv]   /    Unf; 
/   8n]    rnfpg]    To;kl5 cfuf]   df xNsf ttfpFb}    Unf; /   8n]    rnfO{    ;f]   l8od Snf]   /   fO{   8nfO{    
/   fd|/   L kfgLdf 3f]   Ng]    . o;/   L tof/    kfl/   Psf]    emf]   n kbfy{   nfO{    skf;af6 5fg]   /    lzzfsf]    
efF8fdf /   fVg]    . o; 3f]   nsf]    Specific gravity !=@ x'g'kb{   5 . efF8f aflx/    :ofr'/   ]   6]   8 
;f]   l8od Snf]   /   fO{   8 3f]   nsf]    n]   an 6fF:g]    /   tof/   u/  ]  sf]   ldlt klg n]  Vg]   .

-#_ sG;]   G6«]   8 lhË ;Nkm]   6 3f]   n (Concentrated Zinc Sulphate Solution)

 *#) u|fd lhGs ;Nkm]   6nfO{    Pp6f efF8fdf /   fv]   /    ! ln= wf/   fsf]    kfgLdf Unf; /   8n]    rnfpFb}    
3f]   Ng]   , lhË ;Nkm]   6 /   fd|/   L kfgLdf 3f]   Ng]    o;/   L tof/    kfl/   Psf]    emf]   n kbfy{   nfO{    skf;af6 5fg]   /    
Knfli6ssf]    h/   lsgdf /   fVg]    . o; 3f]   nsf]    Specific gravity !=# x'g' kb{   5 . Knfli6ssf]    
hls{   gdf lhË ;Nkm]   6 3f]   nsf]    n]   an 6fF:g]    .   

@)=$ uf]   a/    hf“r ug]   {    ljlw

-!_ uf]   a/   sf]    ef}   lts k/   LIf0f (Macroscopic Examination Gross Examinetic)

 clnslt uf]   a/    k]   l6«l8;df /   fv]   /    ;f]   em}    cfFvfn]    hf“r ubf{    lb;fdf ePsf]    uf]   nf]    h'sf jf 
6]   kjd{   sf]    ;]   ud]   G6 -6'qmf_ e]   6\g ;lsG5 . ;fy}    uf]   a/   df ePsf]    /   ut, cfpF /    kvfnfsf]    
a:t'l:ylt yfxf x'G5 .  

@)=% uf]   a/   sf]    u'0ffTds k/   LIf0f (Qualitative Faecal Examination)

-!_ l;Fw}    l:do/    agfpg]    (Direct Smear) ljlw 

 cfjZos ;fdu|L M ;"Idbz{   soGq, :nfO{   8, se/    l:nk, gd{   n ;]   nfO{   g /    sf7sf]    l;Gsf 
O{   Toflb

 ljlw M Pp6f ;kmf :nfO8df Ps yf]   kf gd{   n ;]   nfOg /   fVg]    .  

•	 sf7sf]    l;Gsfn]    clnslt uf]   a/    lnO{    :nfO{   8df gd{   n ;nfOg;Fu ld;fpg]    /    
km}   nfpg]    . l:do/    afSnf]    x'g' x'Fb}   g .  

•	 uf]   a/   sf]    l:do/    dfly se/    l:nk /   fv]   /    ;"Idbz{   soGqdf !)x cAh]   lS6d n]   G;df 
x]   g]   {    .  

 k'gZrM olb hf“r ubf{    s]   xL gb]   lvPdf k'gM uf]   a/   sf]    gd"gfsf]    ljleGg :yfgaf6 l:do/    agfO{    
sd;]   sd # l:do/   sf]    k/   LIf0f ug'{   k5{    . of]    tl/   sfaf6 rfF8}    k/   LIf0f x'g  ;S5 . t/    k/   hLjL 
jf k/   hLjLsf]    km'nsf]    ;+Vof sd eP k/   LIf0f gsf/   fTds x'g ;S5 . kz'df k/   hLjLsf]    
k|sf]   k a9L ePdf of]    ljlw lgs}    pkof]   uL x'G5 .  

-@_ n'uN; cfof]   l8gsf]    k|of]   u (Use of Lugol's Iodine)

 n'uN; cfof]   l8gsf]    k|of]   u Direct sample test ubf{    k|of]   u ug{    ;lsG5 . ljz]   ift lb;fdf 
Protozoan parasites nfO{    k/   LIf0f ubf{    o;sf]    k|of]   u ug{    ;lsG5 . of]    k|of]   u ubf{    gd{   n 
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;]   nfO{   gsf]    ;§f n'uN; cfof]   l8g /   fVg]    /    :nfO{   8df l:do/    agfP/    hfFRg]  . To:t}    o;sf]    
k|of]   u Third stage larvae klxrfg ubf{    klg k|of]   u x'G5 .  

-#_ km'n t}   /   fpg]    ljlw (Differential Floatation Technique)

 of]    ljlwaf6 ljz]   if u/   L ljleGg k/   hLjLsf]    km'n -gfDn]   , uf]   nf]    h'sf /    cGo h'sf_ klxrfg 
km'nsf]    3gTjsf]    cfwf/   df t}   /   fO{    ul/   G5 . of]    clt l56f]   , pko'Qm /    e/   kbf{    ljlw xf]    . uf]   a/   df 
k/   hLjLsf km'nsf] ;+Vof sd ePdf klg yfxf kfpg ;lsG5 .  

 cfjZos ;fdu|Lx¿ M t/   fh' -)=! u|fd;Dd ;+j]   bglzn_, Knfli6ssf]    las/   , vn, 
:nfO8, lrof 5fGg]    Knfli6s, ;]   lG6«km\o'h 6\o"a, ;]   nf]   6]   k, sfF6f, ;f]   l8od Snf]   /   fO{   8sf]    
3f]   n (Sp. gravity 1.2) lhË ;Nkm]   6sf]    3f]   n (Sp. gravity 1.3) ;]   l6«km\o'h d]   lzg /    
;"Idbz{   soGq .  

    :ofr'/   ]   6]   8 ;f]   l8od Snf]   /   fO{   8 3f]   n ljlw

•	 lb;fsf]    gd"gfnfO{    km'6fO{    # u|fd uf]   a/    t/   fh'df hf]   Vg]    .  

•	 ;f]    lb;fnfO{    Pp6f lrof 5fGg]    hflndf /   fvL ;f]    hflnnfO{    vndf /   fVg]    /    uf]   a/   nfO{    
lk:g]    . nueu $@ Pd=Pn= hlt kfgL lb;f ePsf]    efF8fdf /   fv]   /    lb;fnfO{    lkF:g]    /    
5fGg]    .  

•	 5fg]   sf]    lb;fsf]    emf]   nnfO{    /   fd|/   L ldnfP/    !% Pd=Pn= emf]   nnfO{    Pp6f uf]   nf]    lkFw 
ePsf]    Knfli6ssf]    6\o"adf /   fVg]   .

•	 6\o"anfO{    ;Gt'ng ldnfO{    !))) rpm df % ldg]   6;Dd ;]   lG6«km\o'h ug]   {    . 

•	 ca 6\o"adf lylu|Psf]    efunfO{    grnfO{    dflysf]    emf]   n lj:tf/   }    km\ofFSg]    .  

•	 6\o"anfO{    ¥ofsdf l;wf /   fVg]    /    ;f]   l8od Snf]   /   fO{   8sf]    3f]   n 6\o"asf]    3]   /   f;Dd kfgLsf]    
;tx dfly b]   lvg] u/   L eg]   {    /    ;f]    dfly ;]   nf]   6]   k /   fVg]    . 6\o"anfO{    kfFr ldg]   6;Dd !)))
rpm df ;]   lG6«km\o'h ug]   {    .  

•	 ;]   nf]   6]   knfO{    tn em'l08Psf]    yf]   kf ;lxt p7fP/    :nfO8df /   fVg]    /    ;"Idbz{   soGq  -!)
x_ kfj/   df x]   g]   {    . 

 of]    tl/   sfaf6 Nematode, Cestode /    Coccidia sf]    km'n hf“Rg ;lsG5 . Lung 
worm hf“r ubf{    Half saturated salt solution dfq k|of]   u ug'{   k5{    .  

 sG;]   g6«]   8 lhª\s ;Nkm]   6 ;f]   n'zg ljlw M of]    ljlw gfDn]    hftsf]    k/   hLjLsf]    km'n hf“Rg clt 
pko'Qm x'G5 .  

•	 pk/   f]   Qm ljlw cg';f/    tof/    ul/   Psf]    6\o"aaf6 ;f]   l8od Snf]   /   fO{   8sf]    3f]   nnfO{    lj:tf/   }    
ldNsfpg]    .  
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•	 6\o"asf]    tn lylu|Psf]    uf]   a/   nfO{    5l8n]    xNnfP/    ldnfpg]    . lhË ;Nkm]   6 3f]   n /   fVg]    .  

•	 Pp6f kf/   blz{    6fFl;g]    6]   ksf]    6'qmfn]    6\o"asf]    d'v aGb ug]   {    . 6\o"asf]    emf]   nn]    6]   knfO{    
/   fd|/   L 5f]   Psf]    x'g'k5{    .  

•	 !))) rpm df % ldg]   6;Dd ;]   lG6«km\o'h ug]   {    .  

•	 b'a}}    xftn]    6\o"a dfly ePsf]    6]   k p7fP/    :nfO{   8df /   fVg]    /    ;"Idbz{   soGqdf :nfO{   8nfO{    
/   fv]   /    k/   hLjLsf]    km'n x]   g]   {    .  

•	 of]    tl/   sfaf6 Fasciola tyf Paramphistome sf]    km'nx¿ /   fd|f]   ;Fu x]   g{    ;lsG5 .  

 

lrq !$ kz'kG5Ldf kfOg]    s]   xL k/   hLjLsf km'nx¿

-$_ lyUo|fpg]    tl/   sf (Sedimentation Technique)

 cfjZos ;fdu|Lx¿ M vn, lrof 5fGg]    hfnL, Knfli6s las/   , k]   l6«l8;, ld   yfOlng An'” 
3f]   n

 ljlw M

•	 km'n t}   /   fpg]    ljlw em}   ++ uf]   a/   sf]    3f]   n tof/    ug]   {    . uf]   a/   sf]    3f]   n Knfli6s las/   df lrof 
5fGg]    hfnLaf6 5fGg]    . las/   el/    kfgL eg]   {    .  
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ljlw M

 y # u|fd uf]   a/   nfO{    $@ Pd=Pn= kfgLdf 3f]   n]   /    5fGg]    /    emf]   n agfpg]    .  

 y ;]   lG6«km\o'h u/   L dflysf]    emf]   n kmfNg]    /    k'gM kfgL /   fvL ld;fP/    emf]   n agfpg]    .  

 y /   fd|/   L ldl;Psf]    uf]   a/   sf]    emf]   nsf]    !%) Pd=Pn= dfqf lnO{    :nfO{   8df /   flv se/    
l:nkn]    5f]   kL ;"Idbz{   soGqdf km'n klxrfg u/   L km'n uGg]    .  

u0fgf M

 y )=!% Pd=Pn= uf]   a/   sf]    emf]   ndf ePsf hDdf c08fnfO{    !)) n]    u'0fg ubf{    k|lt u|fd 
lb;fdf ePsf]    c08fsf]    ;+Vof cfpF5 .  

 y of]    tl/   sfdf Dofsdf:6/    h:tf dx+uf pks/   0fsf]    cfjZosf kb}   {   g . ;fy}    Dofsdf:6/    
:nfO{   8 gePdf klg uf]   a/   df /   x]   sf ;a}    k|sf/   sf km'n tyf cf]   l;i6 uGg ;lsG5 .  

-#_ uf]   a/   df /   x]   sf]    km'nsf]    u0fgf ljZn]   if0f

uf]   a/   df ljBdfg k/   hLjLsf]    km'nsf]    ;+Vof /    kz'kG5Lsf]    z/   L/   df ljBdfg k/   hLjLsf]    
;+Vofsf]    ;DaGw lgDg s'/   fdf lge{   /    x'G5 .  

 y uf]   a/   sf]    dfqf /    uf]   a/   df ePsf]    kfgLsf]    dfqf .  

 y jo:s km'n kfg]   {    kf]   yL k/   hLjLsf]    ;+Vof /    efn]    jf cljsl;t k/   hLjLsf]    ;+Vof /    
kf]   yL k/   hLjLn]    kfg]   {    km'ndf leGgtf .  

k/   hLjLåf/   f kz'kG5Lsf]    z/   L/   df kg]   {    ef/    -gsf/   fTds c;/   _ /    To;af6 kz'kG5Ldf pTkGg 
x'g]    jf gx'g]    /   f]   usf nIf0f klg hgfj/   sf]    pd]   /    /    kf]   if0fdf e/    kb{   5g\ . /   fd|f]    cfxf/   f kfO/   x]   sf]    
hgfj/   df j[4 hgfj/    jf vfg gkfPsf jf sd pd]   /   sf hgfj/    eGbf k/   hLjLsf]    lj?4 
n8\g]    k|lt/   f]   wfTds zlQm a9L x'g]    . hgfj/   df x'g]    s]   xL k/   hLjLsf]    km'nsf]    ;+Vof ljj/   0f 
o; k|sf/    5 .  

ufO{    uf]   ? M uf]   a/   df b]   lvPsf]    s'g}    klg gfDn]    km'nsf]    ;+VofnfO{    ulDe/   tf k"j{   s lnO{    pkrf/    
ug'{   k5{    . Parasitic gastro-enteritis df #))–^)) km'n k|lt u|fd (epg) 
uf]   a/   df eP /   f]   usf nIf0f b]   lvg ;S5g\ .  

3f]   8f÷vRr/   M uf]   nf]    h'sf (Ascariasis) af6 u|l;t kz'df k/   hLjLsf]    km'nsf]    ;+Vof k|lt 
u|fd uf]   a/   df !),))) (epg) eGbf a9L x'G5g\ . !)) (epg) uf]   a/    eP/    To;sf]    
/   f]   u;Fu s'g}    ;/   f]   sf/    x'Fb}   g .  

e]   F8f÷afv|f M Nematodirus sf]    km'nsf]    ;+Vof uf]   a/   df %)) (epg) eGbf a9L eP /   f]   usf]    
c;/    b]   lvG5 . Parasitic gastro-enteritis df @))) (epg) eP /   f]   usf 
nIf0f b]   lvG5g\ .  

a+u'/   ÷;'Fu'/    M Ascariasis df !),))) (epg) eGbf a9L km'nsf]    ;+Vof eP /   f]   usf]    c;/    
b]   lvG5g\ t/    Strongylosis df ;f]    ;+Vof !))) eP xflgsf/   s x'G5 .  

s's'/   ÷la/   fnf]    M Toxocara sf]    km'n eP To;n]    s's'/   ÷la/   fnf]   df /   f]   usf]    dxTj k|bz{   g ub{   5 .
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@)=& uf]   a/    hf“raf6 kmf]   S;f]   sf]    k/   hLjL kQf nufpg]    tl/   sf

 o; ljlwaf6 kmf]   S;f]   sf]    k/   hLjLsf]    lgbfg ubf{    dnåf/   sf]    dfq uf]   a/    k|of]   udf Nofpg' k5{    .  

-!_ ! u|fd tfhf uf]   a/   nfO{    Pp6f l6:o' k]   k/   df km'6fP/    /   fVg]    /    sfuhnfO{    kmf]   N8 u/   L s'gf k/   ]   sf]    
y}   nf agfpg]    .  

-@_  of]    y}   lnnfO{    kfgL e/   ]   sf]    sf]   lgsn ;]   lG6«km\o'h 6\o"adf /   fVg]    .

-#_ sfuhsf]    y}   nfsf]    dflysf]    r'Rrf]    sf6\g]    /    6\o"a kfgLn]    eg]   {    .  

-$_ of]    6\o"anfO{    /   fte/    /   fVg]    .  

-%_ bf]   ;|f]    lbg l6:o' k]   k/   sf]    y}   nfnfO{    lb;f ;lxt ;dft]   /    km\ofFSg]    .  

-^_ 6\o"anfO{    lj:tf/   }    ;]   lG6«km\o'h u/   L dflysf]    emf]   n km\ofFSg]    .  

-&_ lylu|Psf]    lb;fnfO{    To;df /   x]   sf]    emf]   ndf ldnfpg]    .  

-*_ 6\o"adf Ps yf]   kf n'uN; cfof]   l8g /   fVg]    -n'uN; cfof]   l8gn]    nfef{   nfO{    /   Ífpg]   , dfg]   {    /    
;+/   If0f ug]   {    sfd u5{   _ .  

-(_ 6\o"adf /   x]   sf]    ;a}    emf]   nnfO{    :nfO{   8df # :yfgdf /   fVg]    .  

-!)_ se/    l:nk /   fv]   /    ;"Idbz{   soGqdf hf“r ug]   {    .  

-!!_ kmf]   S;f]   sf]    s[ldsf]    nfef{   nfO{    5'6\ofP/    uGg]    .  

@!= nfef{    sNr/    (Larvae Culture)

@!=! nfef{    sNr/   sf]    l;4fGt /    pkof]   lutf

 uf]   a/    hf“råf/   f uf]   nf] h'sfsf]    km'nsf]    cfwf/   df hft klxrfg ug{    ;lsFb}   g ctM uf]   a/   df /   x]   sf 
km'nnfO{    pko'Qm jftfj/   0fdf x'sf{   P/    t]   ;|f]    cj:yfsf]    nfef{   df kl/   0ft u/   L z/   L/   sf]    ;+/   rgfsf]    
cWoog u/   L uf]   nf]    h'sfsf]    hft;d]   t kQf nufpg ;lsG5 . r/   gdf ePsf]    3fF;kftaf6 nfef{     
5'6\ofO{    uf]   nf]    h'sfsf]    hft klxrfg ul/   G5 . k|of]   uzfnfdf s[lqd tl/   sfaf6 kz'nfO{    uf]   nf]     
h'sfåf/   f ;+qmd0f u/   fO{    cf}   iflwsf]    k|efjsfl/   tf yfxf kfpg ;lsG5 .  

@!=@ uf]   a/   df t]   ;|f]    -;+qmfds_ cj:yfsf nfef{    sNr/    ug]   {    ljlw

 cfjZos ;fdu|Lx¿ M

* rf}   8f d'v ePsf]    af]   tn -h:t}    Horlicks, Jam sf]    af]   tn eP klg x'g]   _, vn, ;'s]   sf]    
uf]   a/   , w'nf]    jf sf7sf]    w'nf]   , k]   l6«l8;, kfZr/    lkk]   6, ;]   lG6«km\o'h d]   l;g /    ;]   lG6«km\o'h 6\o'a, 
n'uN; cfof]   l8g 3f]   n, ;"Idbz{   soGq, :nfO{   8, se/    l:nk cflb .  

ljlw M

-!_ nueu !) u|fd hlt uf]   a/    /    ;f]   xL a/   fa/   sf]    sf7sf]    w'nf]    jf u'O{   7f w'nf]    /   fv]   /    /   fd|/   L 
ld;fpg]    . ;f¥x}    ;'Vvf ePdf yf]   /   }    kfgL ld;fP/    ld>0f tof/    ug]   {    . ;f]    ld>0f ;f¥x}    lunf]    x'g 
x'Fb}   g . 
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-@_ ;f]    ld>0fnfO{    af]   tndf vGofpg]    /    nueu & b]   lv !$ lbg;Dd cFWof/   f]   df @&° ;]   =u|]   = 
tfkqmddf 5f]   8\g]    . ljr–ljrdf uf]   a/    ;'Sof]    ls egL hf“r ug]   {    . uf]   a/    ;'Sg nfu]   df 
clnslt kfgL 5ls{   g]    . 

-#_ lglZrt ;do k'u]   kl5 af]   tnel/    kfgL /   fVg]    . k]   l6½«l8;n]    af]   tnsf]    d'v 5f]   k]   /    af]   tnnfO{    
3f]   K6\ofP/    /   fVg]    . k]   l6«l8;nfO{    clnslt 9Nsfpg]    . af]   tnnfO{    5'g]    u/   L yf]   /   }    kfgL klg 
/   fVg'k5{    . 

-$_ nueu $ 306fkl5 nfef{   x¿ aflx/    lg:sg yfN5 /    k]   l6«l8;df /   x]   sf]    kfgL kfZr/    lkk]   6n]    
p7fP/    6\o"adf ;+sng ug]   {    . 

-%_ 6\o"adf gDa/    n]   lv lasf]   {    nufO{    /   ftel/    k|mLhdf /   fVg]    . lyu|]   sf]    nfef{   nfO{    gxNnfO{    
Supernatent nfO{    km\ofFSg]    . 

-^_ b'O{    yf]   kf cfof]   l8g lyu|]   sf]    emf]   ndf /   fvL :nfO{   8df vGofP/    se/    l:nkn]    5f]   lk 
;"Idbz{   soGqsf]    !)x kfj/   df hfFRg]  . 

-&_ lrq cg';f/    t]   ;|f]    -;+qmds_ cj:yfsf]    uf]   nf]    h'sfsf]    hft lrGg k|oTg ug]   {    . 

-*_ t]   ;|f]    -;+qmflds_ cj:yfsf]    nfef{   df Sheath -aflx/   L vf]   n_ b]   lvG5 .  

@!=# k/   hLjL nfef{   sf]    klxrfg (Identification of Parasitic Larvae)

pk/   f]   Qm ljlw cg';f/    tof/    ul/   Psf]    gd"gfdf ! yf]   kf n'uN; cfof]   l8g /   fvL Ps yf]   kfsf]    
b/   n]    :nfO{   8df /   fv]   /    se/    l:nkn]    9fFSg]    /    ;"Idbz{   soGqdf x]   g]   {    . ;"Idbz{   soGqdf x]   bf{    olb 
Pathogenic parasitic larvae eP n'uN; cfof]   l8gsf]    /   Í lnFb}   g . olb Soil nematodes 
eP k"/   f n'uN; cfof]   l8gsf]    /   Í lnG5 /    uf9f kx]   Fnf]    b]   lvG5 . o;/   L Pathogenic larvae 
5'6\ofpg ;lsG5 . o;/   L k/   LIf0f ubf{    Pathogenic /    Non-Pathagenic dfq 5'6\ofP/    
k'Ub}   g . o;afx]   s Pathogenic larvae s'g hftsf]    xf]    egL 5'6\ofpg k5{    . o;sf]    nflu 
cfjZos kg]   {    Key characteristics /    nfef{   x¿sf]    ljj/   0f lgDg cg';f/    5 .  

t]   ;|f]    cj:yfsf nfef{    klxrfgsf]    nflu cfjZos Key characterstics x¿sf]    tflnsf

Genus Intestinal cell 
Membrane

Head  
Characteristics

Sheath tail 
Characteristics

Nematodirus 8 Broad round Filamentous
Ostertagia (ovine) 16 Squared Short Cone
Ostertagia (bovine) 16 Squared Medium Cone

Cooperia 16 Squared with 
refractile bodies

Medium tapering or finely 
Pointed

Haemonchus 16 Narrow round Medium offset short cone
Trichostronglus 16 Tapered Short one
Bunostomum 16 - Short filamentous
Oesophagostomum/   
 Chabertia 32 Broad Filamentous
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gf]   6 M 

 y Strongyloides sf]    nfef{   sf]    vf]   n (Sheath) x'Fb}   g Pp6f nfdf]    Oesophagus /    b'O{   j6f 
xfFuf ePsf]    k'R5/    x'G5 .  

 y ;'Fu'/   df nfUg]    Oesphagostomum hftdf !^ j6f gut cell x¿ x'G5g\ .  

 y Nematodirius larva nfO{    lrq adf]   lhd 5'6\ofpg' k5{    .  

 y Haemonchus hftsf]    nfef{   df gut cell :ki6 b]   lvFb}   g /    cfof]   l8gsf]    /   Í t'?Gt lnG5 .  

 y Bunostomum nfef{   sf]    gut cell :ki6 b]   lvFb}   g /    ;fgf]    nfef{    cGtu{   t kb{   5 .  

lrq !^ s]   xL h'sfsf t]   ;|f]    cj:yfsf nfef{   x¿

@@= r/   gsf]    3f“;kftdf ePsf nfef{   sf]    u0fgf (Herbage Larvae Count)

@@=! ljlw

3fF;kftdf /   x]   sf nfef{    u0fgf ug{   sf]    nflu kz'x¿ r/   gdf hfg]    ljleGg r/   g If]   qaf6 3fF; ;+sng 
u/   L k|of]   uzfnfdf k|zf]   wg ug'{   k5{    . o;sf]    nflu r/   g If]   qaf6 3fF; lnFbf vf; u/   L # tl/   sfaf6 
lng ;lsG5 M -!_ !W! Route -@_ !N! Route /    -#_ Butterfly Route . slDtdf $))–
%)) k6s x'g]    u/   L a:t'n]    emf/    r/   ]   h:tf]    u/   L 3fF; r'F8fNg]    . 3fF; lnFbf uf]   a/    ePsf]    7fpF jl/   kl/   sf]    
lng' x'Fb}   g lsgeg]    ToxfF a9L dfqfdf nfef{   x¿ x'g ;S5g\ . o;/   L 3fF; lnFbf slDtdf klg %)) 
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u|fd lng'kb{   5 . ca o;/   L emf/   sf]    gd"gf k||of]   uzfnfdf NofPkl5 k|zf]   wg /    u0fgf ug{   ]    .  

k|zf]   wg /    u0fgf ug]   {    tl/   sf lgDg k|sf/    5g\ M

-!_ ;j{   k|yd ;+slnt 3fF;nfO{    hf]   Vg]    .  

-@_ To;kl5 Pp6f 7"nf]    aflN6gdf -@% ln6/    Ifdtf ePsf]   _ @) ln6/    kfgL lng]    clg To;df 
lrKnf]    agfpg]    emf]   n l6kf]   n /    ljkf]   n Ps b'O{    ld=ln= /   fVg]    /    To;df ;+slnt 3fF; vGofO{    
/   fd|f]  ;Fu rnfpg]    /    Ps /   ft;Dd TolQs}    5f]   l8lbg]    .  

-#_ ef]   lnkN6 3fF;nfO{    /   fd|f]   ;Fu rnfpg]    /   fd|f]   ;Fu 3fF;nfO{    kfgLaf6 5'6\ofpg]   , 5'6\ofpFbf 3fF;nfO{    
ToxL aflN6gdf lgrf]   b}   {    cnu ug]   {    .  

-$_ ca 3fF; cnu ul/   ;s]   kl5 aflN6gdf afFls/   x]   sf]    kfgLnfO{    hflndf /   fv]   /    5fGg]    tfls 
afFsL ;fwf/   0f 7"nf]    3fF;x¿ klg 5flgof]   ;\ . ca Tof]    kfgLnfO{    k'gM )=#)) Pd=Pd /    
)=)#* Pd=Pd= sf Mesh screen n]    -dfly )=#)) Pd=Pd= /    tn )=#* Pd=Pd= 
sf]    Mesh screen) /   fvL 5fGg]    . /   fd|f]   ;Fu 5flg;s]   kl5 Mesh df ePsf]    nfef{    ;lxt 
emf]   nnfO{    kvfln Pp6f las/   df vGofpg]    . 3fF;nfO{    !))°C tfkqmddf $ 306f /   fVg]    /    
k"/   f ;'ls;s]   kl5 hf]   v]   /    ;'vfPsf]    tf}   n lgsfNg]    .  

-%_ To;kl5 las/   sf]    kfgLnfO{    rf/    306f;Dd k|mLhdf /   fVg]    To;a]   nf;Dd ToxfF ePsf 
k/   hLjLsf nfef{   x¿ tn km]   Fbdf lylu|Psf x'G5g\ .  

-^_ ;txsf]    t/   n efunfO{    Shiphon n]    lemSg]    /    nueu #–% ld=ln= lylu|Psf]    emf]   n afFls 
/   xf]   ;\ ;f]    emf]   ndf tLg yf]   kf n'uN; cfof]   l8g /   fVg]    .  

-&_ t]   ;|f]    cj:yfsf]    nfef{   nfO{    lrGg]    6\o"adf ePsf]    ;Dk"0f{    emf]   ndf k/   hLjL nfef{    u0fgf ug]   {    .  

-*_ Number of larva/   kg of dry herbage = Count×1000/   Weight of dry herbage 
in grams.

cyf{   t\  hDdf nfef{    ;+Vof  = × !)))hDdf u0fgf u/   ]   sf]    ;+Vof
3fF;sf]    ;'vfPsf]    tf}   n 

@@=@ dxTj (Significance)

aflx/   L hnjfo' /    df}   ;dn]    k/   hLjLsf]    km'n, nfef{    /    pl;i6nfO{    lhljt /   fVg ljz]   if c;/    kf/   ]   sf]    
x'G5 . cg's'n tfkqmd /    cf]   lznf]   kgdf km'n, nfef{    /    l;i6x¿ ;+qmfds cj:yfdf ljsl;t 
x'G5g\ . cGo hgfj/   nfO{    ;+qmd0f ub{   5g\ . o;/   L ;do ;dodf r/   gsf]    3fF;kftdf ljBdfg t]   ;|f]    
cj:yfsf]    nfef{   x¿sf]    hf“råf/   f r/   gdf s]    s:tf k/   hLjL s'g ;dodf kfO{   G5, ;f]    yfxf kfpgsf 
;fy}    ;dofg's'n r/   gsf]    Joj:yf ul/    k/   hLjL lgoGq0f ug{    ;xfotf k'Ub5 .  
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@#=@ lsgf{   sf]    hft lrGg]    tl/   sf (Identification of Ticks)

kl/   ro M lsgf{    hgfj/   df nfUg]    afÅo k/   hLjL x'g\ . lsgf{   x¿n]    kz'sf]    z/   L/   sf]    /   ut r':g'sf]    ;fy}    
kz'df Vector borne disease ;fg]   {    sfd ub{   5g\ . lsgf{   sf ljleGg hftn]    kz'df ljleGg vfnsf 
Blood pathogen ;fb{   5g\ . lsgf{   sf]    hftaf/   ]    hfgsf/   L x'g  cfjZos x'G5 . lsgf{   sf ljleGg hft 
lrGg]    tl/   sf lgDg k|sf/    5g\ .  

-!_ lsgf{    ;+sng ljlw

 kz'sf]    z/   L/   af6 lrD6fsf]    ;xfotfn]    lsgf{   nfO{    ;fjwfgL k"j{   s l6k]   /    Preservative 
solution -&) ld=ln= Oyfgf]   n, % ld=ln= lUnl;l/   g /    @% ld=ln= l8l:6N8 jf6/   _ ePsf]    
lzlzdf ;'/   lIft /   fvL /   fd|/   L lasf]   {    aGb u/   L klxrfgsf nflu k|of]   uzfnfdf k7fpg]    .  

-@_ lsgf{   sf]    hft klxrfg ug]   {    ljlw

 cfjZos ;fdu|L M :6]   l/   of]    h'd ;"Idbz{   soGq, jfr Unf; jf k]   l6«l8;, lrD6L, 
Preservative solution .  

ljlw M

* Pp6f lsgf{   nfO{    l6k]   /    jfr–Unf;df /   fVg]   , lsgf{   nfO{    5f]   Kg]    u/   L Preservative /   fVg]    .  

* ;f]    jfr Unf;nfO{    :6]   l/   of]    h'd ;"Idbz{   soGqdf /   fv]   /    hf“r ug]   {    . lsgf{   sf]    z/   L/   sf]    
agfj6sf]    cfwf/   df lsgf{   sf]    hft lgDg Dichotomous key sf]    cg';f/    klxrfg 
ug]   {    .  

* olb lsgf{   sf]    z/   L/    tnsf]    Capitulum b]   lvFb}   g, Scutum x'Fb}   g, aflx/   L ;tx v;|f]    
x'g]   , Spiracle w]   /   }    ;fgf]    x'G5 /    t]   ;|f]    /    rf}   yf]    v'§fsf]    ljrdf /   x]   sf]    x'g]   , v'§fsf]    6'Kkfsf]    
g+u|fsf]    ljrdf Pulvillus x'Fb}   g . @==== (ARGASIDAE)

* Capitulum cufl8 a9]   sf]    x'g]   , Scutum x'G5 /    z/   L/   sf]    aflx/   L ;tx rlDsnf]    x'g]   , 
rf}   yf]    v'§fsf]    k5fl8 7"nf]    Spiricale x'g]   , v'§fsf]    6'Kkfsf]    g+u|fsf]    ljrdf Pulvillus 
x'G5 . $==== (IXODES)

Soft ticks

!= lsgf{   sf]    z/   L/    rf}   8f x'g]    , z/   L/   sf]    dfly /    tnsf]    ;tx :ki6 3]   /   fn]    5'l§Psf]    x'G5 . ==== 
(ARGAS)

 lsgf{   sf]    z/   L/   sf]    cfsf/    c:ki6 x'g]    , dfly /    tnsf]    k]   6sf]    efudf 3]   /   f x'Fb}   g . ====#

@= bf]   ;|f]    Nymph cj:yfdf z/   L/    dfly :ki6 b]   lvg]    ltvf Spine x'G5g\ . === 
(OTOBIUS)

 ;a}    Nymph cj:yfdf z/   L/   sf]    aflx/   L efu v;|f]    x'G5 /    Spine x'Fb}   gg\, ao:s 
lsgf{   sf]    Hypostomes x'G5 /    ljsl;t bfFt x'G5g\ . === (OTNITHODORUS)
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Hard ticks

#= Anal groove :ki6 b]   lvG5 /    Anus sf]    cufl8 x'g]   , kf]   lysf Mouth parts  
efn]   sf eGbf 7"nf]    x'G5 /    Hypostomum /    Palps sf]    ljrdf 7fpF x'G5 . ====(IXODES)

Anal groove :ki6 b]   lvG5 jf b]   lvFb}   g, Anal groove, Anus sf]    k5fl8 
x'g]   , efn]    /    kf]   lysf]    Mouth part ;dfg cfsf/   sf x'G5g\ /    Hypostomum /     
Palps sf]    ljrdf 7fpF x'Fb}   g . ==== %

$= Mouth parts nfdf]    ePsf]    /    ltgLx¿ Basis capituli eGbf 7"nf ePsf /    Pp6f nfDrf]    bf]   ;|f]    Palpal 
segment ePsf x'G5g\ . ==== ^

Mouth parts ;fgf]    ePsf]    /    ltgLx¿ Basis capituli eGbf 7"nf gePsf /    bf]   ;|f]    Palpal segment 
nfdf]    gePsf]    . ==== &

%= nfdf Mouth part ePsf 7"nf]    lsgf{   , Scutum df lglZrt /   Í ePsf /    v'§fdf /   +lug 3]   /   f ePsf, efn]    
lsgf{   sf]    Anus plate ;fgf]    jf gePsf]    .  ===== (AMBLYOMMA)

 ljleGg cfsf/   sf lsgf{   , Scutum df lglZrt a'§f gePsf, t/    v'§fdf xNsf /   Ísf 3]   /   f ePsf, efn]   df 
b]   lvg]   /    Anal plates ePsf . ==== (HYALOMMA)

^= Palpals sf]    bf]   ;|f]    v08 lqsf]   0ffsf/    ePsf]    /    5]   plt/    km}   lnPsf]   , cfFvf gePsf . ===== 
(HAEMAPHYSALIS)

 bf]   ;|f]    Palpal v08 5]   plt/    gkm}   lnPsf]    . ==== *

&= Basis capitulum if6sf]   0f eO{    5]   plt/    km}   lnPsf]    . ==== (

 Basis caputali 5]   plt/    gkm}   lnPsf, !! j6f Festoons ePsf]   , Scutum df ;]   tf]    a'§f ePsf]    . ==== 
(DERMACENTOR)

*= Festooms gePsf]    Anal groove gb]   lvg]   , klxnf]    Coxa /   fd|/   L g5'l§Psf]    . === (BOOPHILUS)

(= Festoons ePsf]    Anal groove b]   lvg]   , klxnf]    Coxa /   fd|/   L 5'l§Psf]    . 

 ==== (RHIPICEPHALUS)

gf]   6 M lsgf{   sf]    zf/   Ll/   s ;+/   rgfsf]    nflu ;+nUg lrq x]   g'{   xf]   ;\ .  
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@$= /   utdf ePsf k|f]   6f]   hf]   g k/   hLjLsf]    lgbfg

 /   utdf kfOg]    kz'kG5Lsf d'Vo ;"Idk/   hLjLx¿ Babesia, Anaplasma, Trypanasoma, 
Theileria, Rickettsia /    Plasmodium x'g\ . logLx¿sf]    lgbfg /   utaf6 lgDg k|sf/   n]    ug{    ;lsG5 .  

@$=! /   utsf]    l:do/    agfpg :nfO{   8 tof/    ug]   {    tl/   sf

-!_ :nfO{   8nfO{    d]   yfgf]   ndf 8'afpg]    .  

-@_ :nfO{   8nfO{    ;kmf sk8fn]    ;kmf u/   L k'5]   /    ;'sfpg]    -;kmf ul/   ;s]   sf]    :nfO{   8sf]    tn dflysf]    
;txnfO{    ;dfTg' x'Fb}   g .  

@$=@ /   utsf]    ljleGg k|sf/   sf l:do/    agfpg]    tl/   sf

-!_ /   utsf]    leh]   sf]    l:do/    (Wet blood smear)

•	 Pp6f ;kmf :nfO{   8sf]    ljrdf Ps yf]   kf /   ut /   fVg]    .  

•	 /   utsf]    yf]   kf dfly se/    l:nk lj:tf/   }    /   fVg]    .  

•	 :nfO{   8nfO{    ;"Idbz{   soGqsf]    $)× kfj/   df hfFRg]  .  

l6«k] gf] ;f] dfsf]  kl/ If0fsf]  nflu of]  ;:tf]  /  l56f]  / f] u lgbfgsf]  tl/ sf xf]  .

-@_ afSnf]    l:do/    (Thick smear)

•	 Pp6f :nfO{   8df Ps yf]   kf /   ut /   fVg]    .  

•	 csf]   {    :nfO{   8sf]    5]   pn]    /   utnfO{    !=% ;]   =ld= sf]    j[Qfsf/    If]   qdf km}   nfpg]    .  

•	 :nfO{   8nfO{    xfjfdf ;'sfpg]    .  

•	 l:do/    ;lxtsf]    :nfO{   8nfO{    % ldg]   6;Dd l8l:6N8 jf6/   df 8'afP/    x]   df]   Unf]   ljg x6fpg]    .  

•	 :nfO{   8nfO{    d]   yfgf]   ndf lkmS; ug]   {    .

•	 @) ldg]   6;Dd !) k|ltzt lhD;f (Giemsa stain) /   Ídf 8'afP/    /   Ífpg]    .  

•	 :nfO{   8nfO{    l8l:6N8 jf6/   n]    w'g]    /    7f8f]    kf/   L ;'sfpg]    .  

•	 ;"Idbz{   soGqsf]    cfon Od/   zg (oil immersion) n]   G;df hf“r ug]   {    .  

-#_ kftnf]    l:do/    (Thin Smear)

•	 Pp6f ;kmf :nfO{   8sf]    5]   pdf Ps yf]   kf /   ut /   fVg]    .  

•	 csf]   {    :nfO{   8nfO{    /   utsf]    yf]   kf dfly $%° sf]    sf]   0fdf /   fVg]    /    ;f]    :nfO{   8sf]    tnsf]    
5]   pdf /   ut km}   lng lbg]    . To;kl5 dflysf]    :nfO{   8nfO{    lj:tf/   }    cufl8 a9fO{    /   utsf]    
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l:do/    agfpg]    .  

•	 /   utsf]    /   fd|f]    l:do/    lha|f]    cfsf/   sf]    Ps 5]   p afSnf]    /    csf]   {    5]   p kftnf]    /    k'R5/    h:tf]    
ltvf]    k/   ]   sf]    x'g'k5{    . 

•	 l:do/   nfO{    xfjfdf ;'sfP/    /   utsf]    afSnf]    efudf k]   lG;nn]    n]   an ug]   {   , ldyfgf]   ndf @ 
ldg]   6;Dd /   fv]   /    lkmS; ug]   {    .  

•	 To;kl5 :nfO{   8nfO{    !) k|ltzt lhD;f emf]   ndf #) ldg]   6/    8'afP/    /   fVg]    .  

•	 ca :nfO{   8nfO{    km:km]   6 akm/    emf]   nn]    jf l8l:6N8 jf6/   n]    ;kmf ug]   {    /    ;'sfpg]    .  

•	 :nfO{   8nfO{    ;"Idbz{   soGqdf !))× kfj/   df /   fvL /   utdf ePsf k/   hLjLsf]    hf“r ug]   {    .  

•	 o; k|sf/    agfOPsf]    /   utsf]    l:do/   df PgfKnfHdf, jj]   l;of, yfOn]   l/   of, KnfHdf]   l8od 
/    l;:6f]   ;f]   df /   Qm k/   hLjLsf]    hf“r ug{    ;lsG5 .  

-$_ dfOqmf]    kmfO{   n]   l/   ofsf]    nflu /   ut k/   LIf0f

;fdfgx¿ M dfOqmf]   x]   df6f]   lqm6 ;]   lG6«km\o'h d]   lzg Soflkn]   /   L 6\o"a, ;"Idbz{   soGq, Unf; 
:nfO{   8 /    se/    l:nk OToflb .  

j]   6 An8 lkmNd ljlw

•	 Ps yf]   kf PlG6sf]   u'n]   G6 /   fv]   sf]    /   ut :nfO{   8df /   fVg]    .  

•	 se/    l:nkn]    5f]   lklbg]    .  

•	 ;"Idbz{   soGqsf]    $)× kfj/    x]   g]   {    .  

•	 dfOqmf]   kmfO{   n]   l/   of k/   hLjL /   ftf]    /   Qmsf]   ifsf]    ljrdf rn]   sf]    b]   lvG5 .  

dfOqmf]   x]   df6f]   lqm6 ljlw

•	 x]   df6f]   lqm6 6\o"adf /   ut eg]   {    -lk=l;=le= sf]    nflu u/   ]    h:t}   _ /    Ps5]   p l;n ug]   {    .  

•	 % ldg]   6;Dd dfOqmf]   x]   df6f]   lqm6df -!@))) rpm df_ ;]   lG6«km\o'h ug]   {    .  

•	 KnfHdf /    jlkmsf]   6 -h'g ;]   tf]    b]   lvG5_ ljrdf 6\o"a efFRg]    .  

•	 jlkmsf]   6sf]    dflysf]    KnfHdfnfO{    Unf; :nfO{   8df /   fVg]    .  

•	 dfOqmf]   kmfO{   n]   l/   of k/   hLjL rn]   sf]    ;"Idbz{   s oGqdf x]   g]   {    .  

@$= # lnDkmgf]   8af6 l:do/    agfpg]    /    hf“Rg]    tl/   sf

-!_ hgfj/   nfO{    sfj'df Nofpg]    .  

-@_ lnDkmgf]   8 -lk|:Sofk'n/   _ nfO{    ;dft]   /    To;sf]    dflysf]    efusf]    /   f}   + sf6\g]    .  

-#_ lnDkmgf]   8sf]    :ofDkn lng]    7fpFdf l:k|6 bNg]    .  

-$_ lgd{   nLs/   0f ul/   Psf]    l;l/   ~h lg8nn]    lnDkmgf]   8af6 lnDkm gd"gf lnO{    :nfO{   8df l:do/    
agfP/    xfjfdf ;'sfpg]    /    ldyfgfndf @ ldg]   6;Dd l:y/    ug]   {    .  
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/   f]   u lgbfg M /   f]   uL hgfj/   sf]    lb;f -uf]   a/   _ sf]    k/   LIf0f u/   ]   /    of]    /   f]   usf]    lgbfg ul/   G5 . o;sf]    nflu 
Modified Ziehl - Nelson staining technique k|of]   u ul/   G5 .  

tl/   sf M

-!_ tfhf uf]   a/   sf]    kftnf]    l:do/    agfpg]    -olb lb;f kftnf]    geP lb;fnfO{    gd{   n ;]   nfO{   gdf 
3f]   n]   / kftnf]    agfO{    l:do/    agfpg pko'Qm x'g]    _ .  

-@_ l:do/   nfO{    xfjfdf ;'sfpg]    .  

-#_ l:do/   nfO{    Absolute Methanol df # ldg]   6;Dd l:y/    ug]   {    .  

-$_ o;/   L l:y/    ubf{    pl;i6 dg]   {    u/   L ug'{   kb{   5 . o;sf]    nflu k'gM l:do/   nfO{    Pp6f af]   tndf /   fVg]    
/    ;f]    af]   tndf s8f kmdf{   lng ;f]   n';gdf 8'afPsf]    skf; /   fVg]    . lasf]   {    /   fd|/   L aGb ug]   {    clg 
@) ldg]   6;Dd /   fVg]    .  

-%_ l:do/    ePsf]    grflxg]    /   ÍnfO{    # k|ltzt Pl;8 cNsf]   xn (95 ml Ethanol df 3 ml 
Hydrocholoric acid sf]   _ emf]   n /   fv]   /    /   Ílxg u/   fpg]    .  

-^_ k'gM 0.25% w/   v Malachite green df l:do/   nfO{    #) ;]   s]   08 /   Ífpg]    .  

-&_ ;kmf kfgLn]    l:do/    w'g]    .  

-*_ l:do/   nfO{    ;'Sg lbg]    .

-(_ ca l:do/   df ePsf pl;i6nfO{    ;"Idbz{   soGqdf $)× df x]   /   ]   /    hf“r ug]   {    /    
Cryptosporodium sf pl;i6x¿ ;fgf uf]   nf]    tyf c08fsf/    x'G5g\ . logLx¿sf]    /   Í 
u'nfaL /   ftf]    x'G5 . logLx¿sf]    cfsf/    sl/   j % dfOqmf]   ld6/    x'G5 .  

@%=# 6f]   S;f]   KnfHdf (Toxoplasma)

 kl/   ro M

6f]   S;f]   KnfHdf ;+;f/    el/    kfOg]    k|f]   6f]   hf]   jf xf]    . o;n]    dflg;, s'v'/   f, a+u'/   , e]   F8f tyf cGo hGt'nfO{    
c;/    ub{   5 . of]    /   f]   u vf; ul/    la/   fnf]   sf]    lb;faf6 lg:sg]    pl;i6x¿ vfgf /    kfgLsf]    dfWodaf6 
dflg; tyf cGo kz'df k|j]   z ug]   {    ub{   5g . of]    /   f]   u e|'0fsf]    dfWod eP/    klg gjhft lzz'df 
;b{   5 . k/   hLjL OG6/   ldl8o6 xf]   :6 -kz', dflg;_ sf]    lnDkm UNof08, sn]   hf]   , df;', :gfo" /    ljleGg 
cÍdf j[l4 x'G5 . o:tf]    df;' la/   fnf]   n]    vfPdf of]    k/   hLjLsf]    hLjgrqm lg/   Gt/    rNb5 . of]    
k/   hLjLsf]    ;+qmd0f ePdf Hj/   f]    cfpg]   , Lymph gland, Myocarditis, Pneumonia, cfFvf 
;'lGgg]    tyf Meningo-encephalitis x'g]    nIf0f b]   vfkb{   5 . ule{   0fL hGt'df t'lxg]    tyf sdhf]   /    
d[t aRrf x'g]    x'G5 . o; /   f]   usf]    /   f]   syfdsf]    nflu /   fd|/   L ksfPsf]    df;' dfq vfg' kb{   5 . e':ofxf 
la/   fnf]   sf]    ;+Vof lgoGq0f ug'{   kb{   5 .  

/   f]   u lgbfg ljlw M of]    /   f]   u lgbfgsf]    nflu lgDg k|sf/   sf]    gd"gf ;+sng ug'{   kb{   5 .  

•	 Lymph node aspirates
•	 Bone marrow aspirates
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•	 Cerebrospinal fluid (CSF)
•	 Peritoneal fluid
•	 Sputum 

l:do/     agfO{    klxrfg ug]   {    tl/   sf M

•	 pQm k|sf/    lnPsf]    gd"gfaf6 l:do/    agfpg]    .  

•	 l:do/   nfO{    Absolute Methanol df !–@ ldg]   6 l:y/    ug]   {    .  

•	 l:do/   nfO{    tfhf tof/    u/   ]   sf]    !) k|ltzt lhD;f :6]   gdf !) ldg]   6;Dd /   flv /   Ífpg]    .  

•	 l:do/   nfO{    ;kmf kfgLn]    w'g]    .  

•	 :nfO{   8nfO{    xfjfdf ;'sfpg]    .  

•	 :nfO{   8nfO{    ;"Idbz{   s oGqsf]    $)× kfj/   df /   fv]   /    Toxoplasma x]   g]   {    /    !))× df /   fv]   /    
klxrfg ug]   {    .

glthf M

6f]   S;f]   KnfHdf cw{   rGb| cfsf/   sf]    ;fgf]    x'G5 . of]    #×&Micrometer hqf]    x'g]    /    o;sf]    Pp6f 5]   p 
uf]   nf]    /    csf]   {    5]   p ltvf]    k/   ]   sf]    x'G5 . o;sf]    Cytoplasm lgnf]    /   Ísf]    x'G5 /    uf]   nf]    5]   plt/    uf9f 
/   ftf]    /   Ísf]    Nucleus x'G5 .  

@%=$ cGo k/   LIf0f k|ljlw

 o;sf]    k/   LIf0fsf]    nflu k|of]   u ul/   g]    cGo ;]   /   f]   nhLsn 6]   i6x¿ klg 5g\ . h:t}    MAgar Gel 
Immunodiffusion Test (AGIDT), Indirect Fluorescent Antibody Test (IFAT), 
Complement Fixation Test (CFT) tyf Enzyme Linked Immunosorbant 
Assay (ELISA) cflb . t/    oL k/   LIf0fx¿sf]    ljZn]   if0f ug{    lgs}    ufx|f]    x'G5 lsgeg]    ;a}   h;f]    
hgfj/   sf]    ;d"xdf Sub-clinical Infection sf]    sf/   0f Pl06a8Lsf]    :t/    a9]   sf]    x'G5 . cuf/    
h]   n ODo'gf]   l8km\o'hg 6]   i6 ;lhnf]   , ;:tf]   , e/   kbf]   {    tyf k/   hLjLsf]    jo:s cj:yf gk'u]    klg /   f]   u 
lgbfg ug{    ;lsG5 . o; cWofodf cuf/    h]   n ODo'gf]   l8km\o'hg 6]   i6sf]    j0f{   g ul/   Psf]    5 .  

-!_ cuf/    h]   n ODo"gf]   l8km\o'hg 6]   i6 (AGIDT)

 h]   n l8km\o'hg 6]   i6 cS6/   ngL ljlw (Gel-Diffusion Test Ouctorlony Method) 
Pl06h]g /    Pl06a8L cuf/   df h]   naf6 l8km\o'h x'G5 /    On]   S6«f]   nfO{   6sf]    pkl:yltdf k|ltlqmof 
eO|{    lk|l;kL6]   zg /   ]   vf b]   vf kb{   5 . h'g lqmofn]    :k]   l;lkms Pl06h]   g /    Pl06a8L k|ltlqmof 
ePsf]    ;+s]   t ub{   5 .  
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cfjZos ;fdu|L tof/ ug]   {    ljlw M

-s_ Pl06h]   g (Antigen)

 Nematodes jf Treamatodes k/   hLjLnfO{    lkmN6/    k]   k/   df Anf]   6 ug]   {    -;'sfpg]   _ 
/    !)M! -!) u|fd k/   hLjLdf ! ld=ln= ;]   nfO{   g w/   v) sf b/   n]    vndf gd{   n ;]   nfO{   g 
/   flv lk:g]    . ;f]    lk;]   sf]    k/   hLjLsf]    3f]   nnfO{    alnof]    6\o"adf /   fVg]    . To;kl5 $° 
;]   lG6u|]   8sf]    tfkqmddf /   fte/    /   fv]   /    !%,))) rpm df cfwf 306f $° ;]   lG6u|]   8sf]    
tfkqmddf ;]   lG6«km\o'h ug]   {    . ;tlx t/   nnfO{    lgsfn]   /    cfwf cfwf Pd=Pn= sf b/   n]    
6\o"adf afF8]   /    8Lkk|mLhdf -–@)°_ ;]   =u]   |= df k|of]   u gu?~h]   n /   fVg]    . Pl06h]   gdf 
k|f]   l6gsf]    dfqf )=&mg/   ml x'g' kb{   5 .   

-v_ hf“r l;/   d (Serum)

 kz'sf]    /   ut ;+sng u/   L hDg lbg]    . ;f]    /   utnfO{    /   ftel/    5f]   8\g]    . ;]   lG6«km\o'h u/   L 
l;/   d ;+sng ug]   {    /    –@)° ;]   =u|]   = df k|of]   u gu?~h]   n /   fVg]    .  

-u_ hf“r Kn]   6 (Agar plate)

 1.5% oxoid agar No 2, physiological saline, 0.5% sodium azide 
/    b'O{    yf]   kf 1% Orange G dye per 100 ml sf b/   n]    /   fv]   /    agfpg]    . !) ldg]   6 
!% kfp08 rfkdf c6f]   Sn]   e ug]   {   , !@=% ld=ln= kUn]   sf]    cuf/    Knfli6s k]   l6«l8;df 
vGofpg]    /    cuf/   nfO{    hDg lbg]    .  

-3_ /   Í (Amido black stain)

 * Amido black stain 1g

 * 0.1M Acetic acid 

  (6 ml Acetic acid upto 1000ml distilled water)  450ml

 * 0.1M Sodium acetate

  (13.6 g Sodium acetate 1000ml distilled water) 450ml

 * Glycerol 100ml

 -pk/   f]   Qm /   ;folgs kbfy{   x¿ 3f]   n]   /    /   Í agfpg]    .  _
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-ª_ w'g]    3f]   n (Washing solution)

 * Amido black stain 1g

 * Acetic acid 20ml

 * Glycerol 150ml

 * Distilled water 830 ml

 pk/   f]   Qm /   ;fogx¿ ld;fO{    w'g]    3f]   n agfpg]    .  

 cGo pks/   0fx¿ M h]   n s6/   , dfO{   qmf]   lkk]   6 jf l;l/   ~h OToflb .  

 ljlw M

•	 Kn]   6df ePsf cuf/   df ̂  j6f 5]   pdf /    ljrdf Pp6f u/   L 5mm kl/   lwsf]    lrqdf 
em}   + vf]   lkN6f sf6\g]    .  

•	 lg8nsf]    d2tn]    ;Dk"0f{    sfl6Psf]    cuf/    lemSg]    .  

•	 ! ld=ln= l;l/   ~hsf]    d2tn]    ljrsf]    vf]   lkN6fdf Pl06hg eg]   {    /    5]   p–5]   pdf 6]   i6 
;]   /   f /   fVg]    .  

  vf]   lkN6f]    !, #, $, % df hf“r ug]   {    ;]   /   f /   fVg]    .  

  vf]   lkN6f]    @ df kf]   h]   l6d ;]   /   f /   fVg]    .  

  vf]   lkN6f]    ^ df g]   u]   l6e ;]   /   f /   fVg]    .  

  ljrsf]    vf]   lkN6f]   df Pl06h]   g /   fVg]    .  

•	 Kn]   6nfO{    % lbg;Dd @^–@&° ;]   lN;o; tfkqmdsf]    cf]   l;nf]    sIfdf /   fVg]    .  

•	 5]   psf]    vf]   lkN6f]    /    ljrsf]    vf]   lkN6f]    ljr k|]   l;lk6]   zg /   ]   vf b]   lvG5 ls b]   lvFb}   g 
x]   g]   {    .

•	 vf]   lkN6f]    @ /    ljrsf]    vf]   lkN6f]   df k|]   l;lk6]   zg /   ]   vf b]   lvg' k5{    .  

•	 k|l;lk6]   zg /   ]   vf 8fs{    u|fpG8 On'ldg]   6/   df /   fd|f]    b]   lvG5 . k|]   l;lk6]   zg /   ]   vfnfO{    
:ki6 b]   lvg]    agfpg Amido black stain n]    /   Ífpg ;lsG5 .  

-r_ Kn]   6 /   Ífpg]    ljlw

•	 Kn]   6nfO{    /   fd|/   L k|z:t dfqfdf gd{   n ;]   nfO{   gdf /   fv]   /    nueu & lbg;Dd nuftf/    
w'g]    . o;/   L w'Fbf k|]   l;lk6]   zg /   ]   vfafx]   s cGo k|f]   l6g au]   /    hfG5 .  

•	 Kn6nfO{    Amido black /   Ín]    5f]   Kg]    /    ^ 306f 5f]   8\g]    .  

•	 ca Kn]   6nfO{    /   fd|/   L cuf/   df nfu]   sf]    /   Í kvfNg]    u/   L w'g]    3f]   nn]    w'g]    .  

•	 ca k|]   l;lk6]   zg /   ]   vf cjnf]   sg ug]   {    .  
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efu – # ;'IdhLj /   f]   u lgbfg k||ljlw

Microbiological disease diagnosis techniques 

@^= ;'IdhLjf0f' k|of]   uzfnfdf sfd ubf{    ckgfpg'kg]   {    ;fjwflgx¿ 

 (Precautions to be take in microbiology lab) 

 ;'IdhLjf0f' k||of]   uzfnfdf ljleGg lsl;dsf hLjf0f'sf]    k|of]   ufTds sfd ul/   G5 . s]   xL hLjf0f'x?af6 
dflg;df klg /   f]   u ;g{    ;Sg]    x'Fbf k|of]   uzfnfdf sfd ubf{    lgDg s'/   fdf Wofg k'¥ofpg' h?/   L x'G5 .  

-!_ k|of]   uzfnfdf sfd ubf{    ;w}   + Pk|f]   g nufpg' k5{    .  

-@_ k|of]   uzfnfdf vfg]   , lkpg]    tyf w'd|kfg ug'{    x'Fb}   g .  

-#_ k|of]   uzfnfdf sfd ul/   ;s]   kl5 ;w}   + cfkm\gf]    xft ;fa'g cyjf PlG6;]   K6]  ssf]    emf]   nn]    ;kmf 
ug'{   kb{   5 .

-$_ hLjf0f' sNr/    sfd ug]   {    6]   andf em/   ]   df t'?Gt}    PlG6;]   lK6ssf]    emf]   nn]    6]   an ;kmf ug'{   k5{    ;fy}    
hLjf0f' sNr/    v'nf /   fVg' x'Fb}   g .  

-%_ hLjf0f' sNr/   sf]    nflu k|of]   u ul/   Psf af]   tnx¿ d'vn]    vf]   Ng' x'Fb}   g .  

-^_ k|of]   u eO{   ;s]   sf kf:r/    lkk]   6, :jfj, sNr/    ul/   Psf af]   tnx¿, :nfO{   8x¿ OToflb lgM;+qmd0f 
3f]   n /   flvPsf]    efF8fdf 8'afP/    /   fVg' kb{   5 .  

-&_ s'g}    klg sNr/   sf]    emf]   n jf /   ;fog kbfy{    d'vn]    lkk]   l6Í ug'{    x'Fb}   g .  

-*_ Ogf]   s'n]   ;g n'k k|of]   u ug'{    cl3 /    kl5 ag;]   g jg{   /   df ttfP/    lgd{   nLs/   0f ug'{   k5{    .  

-(_ hLjf0f' sNr/   sf Kn]   6x¿, af]   tnx¿ ;kmfO{    ug]   {    sf]   7fdf nfg' cufl8 c6f]   Sn]   e ug'{   kb{   5 .  

-!)_ k|of]   uzfnfsf]    sfd ;s]   /    aflx/    hfFbf UofF;, lah'nL /    kfgLsf wf/   fx¿ aGb ug'{   kb{   5 .  

@&= gd"gf ;+sng' ;+/   If0f /    k|of]   uzfnfdf k7fpg]    tl/   sf (Sample collection, 
storage and disptch to laboratory) 

 d/   ]   sf kz'kG5Lsf l;gf]    k/   LIf0f ubf{    s'g cÍdf ljs[lt jf c;fdfGo b]   lvPsf]    5, Tof]    cÍx¿af6 
gd"gf ;+sng ug'{   k5{    . ljleGg /   f]   ux¿sf]    nflu k|of]   uzfnf hf“rsf]    lgldQ /   f]   u cg';f/   sf]    ljleGg 
vfnsf]    gd"gfx¿ ;+sng ug'{    pko'Qm x'G5 .  
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ljleGg /   f]   udf hLjf0f' klxrfgsf]    nflu gd"gf ;+sng ug]   {    ljj/   0f 
(Sample Collection sites for different bacterial disease)

/   f]   usf]    gfd pko'Qm gd"gf ;+sng

-!_ PlS6gf]   a]   l;nf]   l;; (Actinobacillus) •	 lkksf]    l:do/   

•	 k|efljt df;'sf]    6'qmf

-@_ k6\s]    (Anthrax) •	 sfgsf]    gzfaf6 /   utsf]    l:do/   

•	 ;'lGgPsf]    7fpFsf]    l:do/   

•	 sNr/   sf]    nflu /   utsf]    :jfj

-#_ k'nf]   /   d (Pullorum) •	 d/   ]   sf]    rNnf 

•	 s'v'/   fsf]    /   ut -l;/   d_

-$_ r/   r/   ]    (Black quarter) •	 ;'lGgPsf]    efusf]    l:do/   

•	 ;'lGgPsf]    efusf]    df;'sf]    6'qmf s'S8ld6 ldl8ofdf

-%_ a|';]   nf]   l;; (Brucellosis) •	 kz' t'lxPsf]    # xKtfkl5sf]    l;/   d

•	 d/   ]   sf]    aRrfsf]    k]   6sf]    kbfy{   

•	 kf7]   3/   af6 lg:s]   sf]    >fj

•	 gttfPsf]    b'w

-^_ hf]   G; /   f]   u (Johne's disease) •	 /   ]   S6dsf]    l:do/   

•	 k||efljt cfGb|fsf]    6\'qmf /    d]   ;]   lG6«s lnDkm gf]   8 !) 
k|ltzt kmdflngdf lx:6f]   yf]   nf]   hLsf]    nflu lng]   

-&_ :jfOg Ol/   l;k]   n; (Swine erysipelas) •	 /   ut

•	 d[uf}   nf, sn]   hf]   , lkmof]   nfO{    rfnsf]   n ldl8ofdf jf 
a/   kmdfly /   fv]   /    Nofpg]    .  

-*_ wg'i6+sf/    (Tetanus) •	 3fpsf]    l:do/   nfO{    lx6 lkmS; ug]   {   

•	 6lS;g kQf nufpg l;/   d lng]   

-(_ Ifo/   f]   u (Tuberculosis) •	 k||efljt cÍsf]    lkk /    cÍsf]    6'qmf

-!)_ y'g]   nf]    (Mastitis) •	 b'w -a]   Unf a]   un}    y'gsf]    a]   Unf a]   un}    ef8fdf_

-!!_ sG6]   lho; s]   k|fOg Kn'/   f]   lgdf]   lgof /    sG6]   lho; af]   efOg 
Kn'/   f]   lgdf]   lgof (Contagious caprine and bovine 
pleuropneumonia)

•	 kmf]   S;f]    !)% kmdf{   lngdf lx:6f]   k]   yf]   nf]   hLsf]    nflu 
•	 l;/   d
•	 Ps 6'qmf kmf]   S;f]    a/   km dfly /   fv]   /    Nofpg]    .  

-!@_ OG6]   /   f]   6S;]   ldof (Enterotoxemia) •	 !@ OGr hlt nfdf]    uf]   a/    ;lxtsf]    cfGb|f )=%% 
Snf]   /   f]   kmddf jf a/   kmdfly /   fv]   /    Nofpg]    .  

-!#_ kmjn sn]   /   f /    Eofu't]    /   f]   u (Fowl cholera & H.S.) •	 /   utsf]    l:do/   
•	 k|efljt lnDkmgf]   8x¿
•	 nfdf]    x8\8L
•	 /   utsf]    :jfj rf/   sf]   n ldl8ofdf
•	 k|efljt kmf]   S;f]    rfnsf]   n ldl8ofdf

-!$_ kmjn 6fOkmfO8 (Fowl typhoid) •	 Ps 6'qmf sn]   hf]    /    lkmof]    a/   kmdfly /   fv]   /    Nofpg]    .  

-!%_ UnfG8;{    (Glanders) •	 kLk jf >fjsf]    gd"gf 6«fG;kf]   6{    ldl8ofdf /   fv]   /    Nofpg]    .  
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@&=! gd"gf ;+sng ug]   {    tl/   sf (Process of sample collection) 

 ;'IdhLjf0f' hf“rsf]    nflu gd"gf P;]   lK6snL ;+sng ug'{   kb{   5 . gd"gf ;+sngdf k|of]   u ul/   g]    
;Dk"0f{    ;fdfgx¿ ;kmf /    hLjf0f' /   lxt /    gr'lxg]    x'g' kb{   5 . d/   ]   sf]    kz'sf]    ljleGg cÍaf6 gd"gf 
;+sng ug'{   k/   ]   df k|To]   s cÍsf]    gd"gf lng' cufl8 /    k5fl8 s}   +rL /    kmf]   /   ;]   knfO{    ag;]   g ag{   /   df 
ttfP/    hLjf0f'/   lxt kfg'{   kb{   5 . s'g}    cÍaf6 lg:s]   sf]    lkk, l;Fufg /    kf7]   3/   sf]    >fjsf]    gd"gf 
;+sng ubf{    s6g :jfojsf]    k|of]   u ug'{   kb{   5 . z/   L/   leqsf]    cGo >fjx¿ (Fluid) l;l/   ~hsf]    
d2tn]    ;+sng ug{    ;lsG5 . cfGb|f jf cfGb|fdf ePsf]    Contents sf]    gd"gf lng]    xf]    eg]    % ;]   =ld= 
hlt nDafO{   sf]    cfGb|fsf]    efunfO{    b'O{    5]   pdf wfuf]   n]    afFlw b'O{    5]   pdf sf6fg' k5{    . To:t|}    b'wsf]    
gd"gf lng'k/   ]   df y'g]   nf]   af6 k|efljt y'gaf6 !) ld=ln= hlt b'w lgd{   nLs/   0f ul/   Psf]    af]   tndf 
;+sng ug'{    kb{   5 .  

@&=@ ;+slnt gd"gfsf]    n]   jlnª (Labelling of collected sample)

 k||To]   s ;+slnt gd"gfsf]    efF8fdf gd"gf ;+sng u/   ]   sf]    ldlt, gd"gfsf]    lsl;d, s:tf]    kz'af6 
;+sng ul/   Psf]    xf]    /    7fpFsf]    gfd k|i6;Fu n]   Vg'kb{   5 . o;/   L ;+slnt gd"gfx¿ k|of]   uzfnfdf 
k7fpg' cufl8 lgDg hfgsf/   Lx¿ klg ;fydf k7fpFbf /   fd|f]    x'G5 .  

-!_ ;+slnt gd"gfsf]    ljj/   0f /    hDdf gd"gf ;+Vof

-@_ s[ifssf]    gfd /    7]   ufgf /    ;Defj eP GPS cj:yLlt

-#_ gd"gf ;+sng ul/   Psf]    kz'sf]    ljj/   0fx¿ h:t}   M pd]   /   , lnÍ, hft' gfd OToflb

-$_ /   f]   uL kz'df b]   lvPsf nIf0fx¿

-%_ l;gf]    k/   LIf0f ul/   Psf]    eP k/   LIf0f ubf{    b]   lvPsf cÍsf ljs[ltx¿

-^_ dxfdf/   L lsl;dsf]    /   f]   u ePdf lj/   fdL ;+Vof /    d/   ]   sf]    ;+Vof

-&_ gd"gf ;+sng stf{   sf]    gfd /    7]   ufgf .  

@&=# gd"gf e08f/0f /    k7fpg]    tl/   sf (Sample Storage and dispatch)

;fwf/   0ftof hLjf0f' hf“rsf]    nflu ;+slnt gd"gfx¿ /   fd|/   L Koflsª /    n]   alnÍ u/   L yd{   ; cyjf 

s'n afs;df a/   km dfly /   flv k|of]   uzfnf;Dd k'¥ofpg' kb{   5 . o;/   L ;l~rt ul/   Psf]    gd"gfx¿ 

!) b]   lv #) 306fleq k|of]   uzfnfdf k'¥ofpg' kb{   5 . olb gd"gfx¿ AofS6]   l/   of]   nf]   lhsn 6«fG;kf]   6{    

ldl8of h:t}   M s]   l/   An]   o/    jf s'S8ld6 ldl8of O{   Toflbdf ;+sng ul/   Psf]    5 eg]    klg afs;df 

a/   km dfly /   fv]   /    k||of]   uzfnf;Dd k'¥ofpg' kb{   5 .  
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lhjf0f\'x¿nfO{    Ps}    k|sf/   sf]    /   Ífpg]    tl/   sfaf6 /   Ífpg g;lsg]    x'g fn]    hLjf0f'sf lsl;d x]   /   L 
ljleGg :6]   lgÍ tl/   sfx¿ k|of]   u ul/   G5 .  

#!=! ;fwf/   0f /   ·fpg]    (Simple Staining)

 o; /   Ífpg]    tl/   sfdf s'g}    Ps cfwf/   e"t /   Ísf]    k|of]   u ul/   G5 . h:t}   M PSjf; ldyfOlng An', 
nf]   kmn{   ; cNs]   nfOg ldyfOlng An" /    8f|On'6]   ]   8 sfa{   n km'l:rg cflb . PSj; ldyfOlng An" 
:6]   g hLjf0f'sf]    cfsf/    x]   g{    k|of]   u ul/   G5 .  

-!_ PSj; ldyfOlng An' :6]   g agfpg]    ljlw

 ldyfOlng An'sf]    ;+t[Kt 3f]   n #) u|fd ldyfOlng An" kfp8/   nfO{    %)) Pd=Pn= Oyfgf]   ndf 
ld;fpg]    . of]    3f]   n % ld=ln= lng]    /    (% ld=ln= l8l:6N8 jf6/   df ld;fpg]    . o;/   L ld;fP/    
agfPsf]    3f]   n hLjf0f' /   Ífpg k|of]   u ul/   G5 .  

/   Ífpg]    ljlw M

-!_ ;kmf :nfO{   8df hLjf0f'sf]    sf]   nf]   gfLsf]    l:do/    agfpg]   , ;'sfpg]    /    tfkåf/   f l:y/    ug]   {    .  

-@_ :nfO{   8nfO{    /   Ífpg]    ¥ofsdf /   fVg]   /    PSj; ldyfOlng An' :6]   g cfwfb]   lv ! 
ldg]   6;Dd :nfO{   8df /   flv 5f8\g' kb{   5 .  

-#_ :nfO{   8nfO{    ;kmf kfgLn]    kvfNg]   , ;'sfpg]    /    ;"Idbz{   soGqdf hf“r ug]   {    .  

-@_ nf]   kmn;{    cns]   nfOg ldyfOlng An" :6]   lgÍ

 of]    :6]   g a]   l;n; PGy|fl;;nfO{    :6]   g ug{ /    sf]   l/gLAofS6]   l/   odsf]    d]   6fqmf]   d]   l6s u||]   g'N; :6]   g 
ug{   sf]    nflu k|of]   u ul/   G5 .  

agfpg]    tl/   sf M

•	 ldyfOlng An'sf]    ;+t[Kt 3f]   n #) ld=ln=

•	 kf]   6fl;od xfO8«f]   S;fO8 -!% sf]    3f]   n_ ! ld=ln=

•	 l8l:6N8 jf6/    (( ld=ln=

k|of]   u ljlw

•	 :nfO{   8df hLjf0f'sf]    sf]   ngLsf]    l:do/    agfpg]    /    tfkåf/   f l:y/    ug]   {    .  

•	 :nfO{   8nfO{    /   Ífpg]    ¥ofsdf /   fVg]    /    :nfO{   8 dfly :]   6g /   fVg]    /    @–# ldg]   6;Dd :6]   g x'g 
lbg]    .

•	 :nfO{   8nfO{    kfgLn]    kvfNg]   , ;'sfpg]    /    ;"Idbz{   s oGqsf]    !) n]   G;df hf“r ug]   {    .  

-#_ 8fOn'6]   8 sfj{   n km'l:rg :6]   g
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 of]    :6]   gsf]    k||of]   u ;fwf/   0f /   Ífpg]    tl/   sfdf /    u|fd :6]   lgÍdf sfpG6/    :6]   gsf]    ?kdf k|of]   u 
ul/   G5 .

 agfpg]    tl/   sf M

 sfa{   n km'l:rgsf]    uf9f 3f]   n agfpgnfO{    a]   l;s km'l:rg ! u|fd /    !) ld=ln= ldy]   gf]   n 
cyjf Oyfgf]   n ld;fpg]    /    To;df km]   gf]   n % k||ltztsf]    3f]   n !)) ld=ln= ld;fpg]    . of]    uf9f 
3f]   nnfO{    k||of]   u ug'{    cufl8 uf9f 3f]   n !)) ld=ln= nfO{    !))) ld=ln= l8l:6N8 jf6/   df 
ld;fpg' kb{   5 /    8fOn'6]   8 3f]   n k|of]   u ug'{   kb{   5 .  

 /   Ífpg]    ljlw M

•	 :nfO{   8df hLjf0f'sf]    l:do/    agfpg]    /    tfkdf l:y/    ug]   {    .  

•	 :nfO{   8nfO{    /   Ífpg]    ¥ofsdf /   fVg]    /    8fOn'6]   8 sfj{   n km'l:rg :6]   g /   fv]   /    @) ;]   s]   08 
5f]   8\g]    .

•	 kfgLn]    kvfNg]    /    ;'sfpg]    .  

•	 ;"Idbz{   soGqdf !)) n]   G;df hf“r ug]   {   

#!=@ l8km/   ]   gl;on :6]   lg· (Differential Staining)

o; lsl;dsf]    :6]   lgÍsf]    k|of]   un]    ljleGg hLjf0f'x? 5'6\ofpg d2t ub{   5 . o; /   Ífpg]    tl/   sfdf  

PseGbf a9L lsl;dsf]    /   Íx¿sf]    k|of]   u ul/   G5g\ . o; lsl;dsf /   Íx¿ h:t}   M u|fD; :6]   lgÍ 

(Gram's Staining) /    Pl;8 kmf:6 :6]   lgÍ (Acid Fast Staining) x¿ x'g\ .  

-!_ u|fD; :6]   lgÍ

 u|fD; :6]   lgÍ ug{   nfO{    cfjZos /   Íx¿ M

-s_ lqm:6 efof]   n]   6 3f]   n

 ;f]   n';g g+= A

 lqm:6n efo]   n]   6 kfp8/    @ u|fd /    O{   yfOn cNsf]   xn -(%%_ @) ld=ln= .  

 ;f]   n'g; g+= B

 Pdf]   lgod cS;]   n]   6  )=* u|fd

 l8l:6N6 jf6/    *) Pd=Pn=

 o;/   L tof/    kfl/   Psf]    ;f]   n';gx¿ A /    B nfO{    ld;fpg]    /    lkmN6/    ug]   {   .

-v_ n'uN; cfof]   l8g ;f]   n';g
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 cfof]   l8g ! u|fd

 kf]   6fl;od cfof]   8fO8 @ u|fd

 l8l:6N8 jf6/    #)) ld=ln=

 l8l:6N8 jf6/   df cfof]   l8g /    kf]   6fl;od cfof]   8f|O8 /   fv]   /    ld;fpg]    /    lkmN6/    u/   L 
;kmf af]   tndf /   fVg]    .  

-u_ Pl;6f]   g cNsf]   xn l8sn/   fOh/   

 OyfOn cNsf]   xn -(%%_  &) ld=ln=

 Pl;6f]   g #) ld=ln= ld;fpg]    .  

-3_ ;k|mflgg :6]   g

 ;k|mflgg cf]    kfp8/    @=% u|fd

 l8l|:6N8 jf6/    !)) ld=ln=

 ;k||mflgg cf]    kfp8/    /    l8l:6N8 jf6/    ld;fpg]    /    !) ld=ln= (%% sf]    O{   yfO{   n 
cNsf]   xn ld;fpg]    /    lkmN6/    ug]   {    . o;/   L tof/    kf/   ]   sf]    3f]   ndf @)) Pd=Pn= l8l:6N8 
jf6/    ld;fpg]    . 3f]   n w]   /   }    afSnf]    ePdf !)) ld=ln= cem l8l:6N8 jf6/    ld;fpg 
;lsG5 .  

 u|fd :6]   g ug]   { ljlw M
•	 ;kmf :nfO{   8df hLjf0f' jf s'g}    hf“r ug]   {    gd"gfsf]    l:do/    agfpg]    /    tfkåf/   f l:y/    ug]   {    .  
•	 :nfO{   8nfO{    /   Ífpg]    ¥ofsdf /   fv]   /    lqm:6n efof]   n]   6 3f]   n l:do/    5f]   lkg]    u/   L /   fVg]    /    ! 

ldg]   6;Dd kv{   g]    .  

•	 :nfO{   8nfO{    kfgLn]    kvfNg]    .  

•	 :nfO{   8nfO{    n'uN; cfof]   l8g 3f]   nn]    5f]   k]   /    ! ldg]   6;Dd /   fVg]    . 

•	 Pl;6f]   g cNsf]   xn l8sn/   fOh/    l:do/    dfly !)–@) ;]   s]   08;Dd /   fVg]   .

•	 :nfO{   8df ;k|mflgg cf]    3f]   n #) ;]   s]   08;Dd /   fVg]    .  

•	 :nfO{   8nfO{    kfgLn]    kvfNg]    .  

•	 kfgLn]    /   fd|/   L :nfO{   8sf]    b'a}}   lt/    kvfNg]    . :nfO{   8nfO{    ;'sfpg]    .  

•	 l:do/   df ! yf]   kf O{   d/   zg cfon /   fv]   /    ;"Idbz{   soGqsf]    !))% n]   G;df hf“r ug]   {    .

glthf M u|fd kf]   lhl6e hLjf0f'n]    lgnf]    /   Í lnG5 eg]    u||fd g]   u]   l6d hLjf0f'n]    /   ftf]    /   Í lnG5 .  

-@_ Pl;8 kmf:6 :6]   lgÍ -h]   n lgn;]   g :6]   lgÍ|_ (Ziehl-Neelsen Staining)
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 of]    /   Ífpg]    tl/   sfn]    Pl;8 kmf:6 hLjf0f' h:t}    Ifo/   f]   usf]    hLjf0f'nfO{    /   Ífpg ;lsG5 . of]    
:6]   lgÍsf]    nflu lgDg adf]   lhdsf]    /   Ífpg]    3f]   nx¿ rflxG5 .  

-s_ :6«f]   Í sfj{   n km'l:rg 3f]   n

a]   l;s km'l:rg ! u|fdnfO{    !) ld=ln= (% O{   yfO{   n cNsf]   xndf ld;fpg]    /    To;kl5 
%% sf]    km]   gf]   n emf]   n !))) ld=ln= ld;fpg]    .  

-v_ #% Pl;8 cNsf]   xn

 xfO8«f]   Snf]   l/   s Pl;8 # ld=ln= /    ldyfgf]   n (% ld=ln= ld;fpg]    .  

-u_ d]   n]   sfO6 lu|g 3f]   n (Malachite green solution)

 d]   n]   sfO6 lu|g ! u|fd

 l8l|:6N8 jf6/    !)) ld=ln= ld;fpg]    .  

k|of]   u ljlwM

•	 Ifo/   f]   u z+sf ul/   Psf]    kz'sf]    kmf]   S;f]    tyf cGo s'g}    k|efljt cÍsf]    gd"gfaf6  
:nfO{   8df l:do/    agfpg]   , ;'sfpg]    /    tfkåf/   f l:y/    ug]   {    .  

•	 l:do/    dfly :6«f]   Í sfj{   n km'l:rg :6]   g /   fVg]    /    :nfO{   8sf]    tnaf6 l:k|6 NofDkn]     
afkm cfpg]    u/   L % ldg]   6;Dd xNsf ttfpg]    :6]   gnfO{    pdfNg' x'Fb}   g .  

•	 :6]   g kfgLn]    kvfNg]    .  

•	 :nfO{   8df #% Pl;8 cNsf]   xn l8sn/   fOh/    /   fVg]   , ! ldg]   6 kv{   g]    .  

•	 :nfO{   8nfO{    kfgLn]    kvfNg]    .  

•	 d]   n]   sfO6 lu||g cyjf nf]   kmn;{    cNsnfOg ldyfOlng An'n]    :nfO{   8nfO{    5f]   Kg]    /    #) 
;]   s]   08b]   lv ! ldg]   6;Dd kv{   g]    .  

•	 kfgLn]    kvfNg]   , ;'sfpg]    /    l:do/   nfO{    ;"Idbz{   soGqdf hf“r ug]   {    .  

glthf M Ifo/   f]   usf]    hLjf0f' 58 cfsf/   sf]    b]   lvG5 /    :nfO{   8sf]    k[i7e"ld lgnf]    xl/   of]    b]   lvG5 .  
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;lsG5 .  

glthf M SofK;'n u'nfaL /   Ísf]    b]   lvG5 . hLjf0f'sf]    cGo efu lgnf]    b]   lvG5 . kf]   lnqmf]   d 
ldyfOlng An" :6]   lgÍ tl/   sfn]    k6s]   sf hLjf0f'sf SofK;'n klg :6]   g ug{    ;lsG5 . tnsf]    
ljlwaf6 l56f]    5l/   tf]    ?kdf k6s]    /   f]   usf]    lgbfg ug{    ;lsG5 .  

ljlw M

•	 ;kmf :nfO{   8df /   ut jf tGt' >fjsf]    -hf“r ug]   {    :ofDknsf]   _ l:do/    agfpg]    /    ;'Sg 
lbg]    .  

•	 l:d/   nfO{    tfkåf/   f l:y/    ug]   {    . $ k|ltztsf]    kf]   6fl;od k/   d]   ug]   6 3f]   ndf !) ldg]   6;Dd 
8'afpg]    /    xNsf ;'sfpg]    .  

•	 k'/   }    l:do/   nfO{    5f]   Kg]    u/   L kf]   lnqmf]   d ldyfOlng An" 3f]   n /   fVg]    /    @ b]   lv # ldg]   6 kv{   g]    .  

•	 kfgLn]    kvfNg]   , l:do/   nfO{    ;'sfpg]    /    ;"Idbz{   s oGqdf !)) n]   G;df hf“r ug]   {    .  

#@= hLjf0f' sNr/    (Bacterial Culture)

;fwf/   0f tof hLjf0f' sNr/    Go'l6«PG6 cuf/    cyjf An8 cuf/   df ul/   G5 t/    s]   xL hLjf0f'x? Go'l6«PG6 
cuf/   df j[l4 gx'g ;S5g\ /    To;sf]    nflu ljz]   if lsl;dsf]    dfWod rflxPdf ;]   n]   lS6e ldl8of cyjf 
Ogl/   rd]   G6 ldl8ofsf]    k|of]   u ug'{   kb{   5 .  

hLjf0f' sNr/    ubf{    lgDg lnlvt ljifodf Wofg lbg'k5{    M

-!_ hLjf0f' sNr/   df k|of]   u ul/   g]    dfWodx¿ lgd{   nLs/   0f ul/   Psf]    /    ;+qmd0f ePsf]    x'g 'k5{    .  

-@_ hLjf0f' sNr/    ubf{    ag;]   g ag{   /   , Ogf]   s'n]l6Í n'k, kmf]   ]   ;]   {   k, s}   +rL OToflbsf]    cfjZostf k5{    .  

-#_ Ogf]   s'nl6Í n'k k|of]   udf Nofpg' cufl8 /    k5fl8 ag;]   g ag{   /   df /   ftf]    x'g]    u/   L Psl5g ttfpg]    /    
lr;f]    x'g lbg'kb{   5 .  

-$_ hLjf0f' sNr/    ubf{    k|of]u ePsf]    k]   l6«l8;x¿, 6\o"ax¿sf]    lasf]   {    nufP/    /   fVg' kb{   5 .  

-%_ ;a}    sNr/    Kn]   6x¿ /    6]i6 6\o"ax¿df n]   an ug'{   kb{   5 .  

-^_ d]l8of l:6«s ubf{    htgsf ;fy 9Ssg vf]   Ng]    /    aGb ug'{   k5{    .  

##= ljleGg k|sf/   sf hLjf0f' dfWodx¿ (Different Bacterial Medium)

hLjf0f' sNr/   sf]    lgldQ hLjf0f'x?sf]    j[l4 x'g]   nfO{    rf]   lxg]    kf}   li6s tTjx¿ dfWoddf x'g' cfjZos 

5 . emf]   nsf]    ?kdf /   x]   sf]    dfWodnfO{    a|f]   y egLG5 . a|f]   ydf cuf/   sf]    k|of]   u u/   ]   /    7f]   ; dfWod -cuf/    

Kn]   6_ tof/    ul/   G5 . Ps}    k|sf/   sf]    dfWoddf ;a}    lsl;dsf hLjf0f'x? j[l4 gx'g]    ePsf]   ]   n]    ljleGg 

k|sf/   sf dfWodx¿sf]    k|of]   u ug'{    kb{   5 .  
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##=! cfwf/   e"t dfWod (Basic Media)

of]    ;fwf/   0f ls;dsf]    dfWod xf]    . o; dfWoddf k|foM hLjf0f'x?nfO{    j[l4 ug{    ;lsG5 h;nfO{    ljz]   if 

kf}   li6s tTj (Special nutrient) sf]    cfjZostf x'Fb}   g . pbfx/   0f M Go'l6«PG6 a|f]   y, Go'l6«PG6 cuf/    

OToflb .  

##=@ Ogl/   R8 dfWodx¿ (Enriched Media)

cfwf/   e"t dfWoddf /   ut jf l;/   d cyjf a9L dfqfdf k]   k6f]   g ld;fP/    agfPsf]    dfWodnfO{     

Ogl/   R8 dfWod egLG5 . k|of]   uzfnfdf a|f]   y /    cuf/    b'O{   6}    lsl;df]    dfWod tof/    ug{    ;lsG5 .  

pbfx/   0f M An8 cuf/   , l6«k6f]   g ;f]   of dfWod OToflb .  

##=# ;]   n]   lS6e dfWod (Selective Media)

o; k|sf/   sf]    dfWoddf grflxg]    hLjf0f'sf]    j[l4x'g]    glbg]    jf l9nf]    j[l4 x'g]    /    rflxPsf]    hLjf0f'sf]    

j[l4 l56f]    /    /   fd|f]    x'g]    ljz]   iftf x'G5 . pbfx/   0f M d]   sflgs Dofs+sL cuf/   , hfOhf]   n nfOl;g 

l8;f]   sl;sf]   n]   6 cuf/    OToflb . hfOnf]   h nfOl;g l8;f]   sl;sf]   n]   6 cuf/   df afOn ;fN6;  

ldl;Psf]    x'G5 (XLD) o;n]    ubf{    ;fNdf]   g]   nf /    l;h]   nf hLjf0f'sf]    a[l4 x'G5 .  uf]   a/   df kfOg]    c¿ 

hLjf0f'x? a[l4 x'g kfpFb}   g lsgeg]    jfOn ;fN6;n]    o:tf]    cGo hLjf0f'sf]    j[l4 x'g]    lbFb}   g . d]   sfGsL 

cuf/    cfGb|fdf x'g]    hLjf0f'x?f]    j[l4sf]    nflu ;]   n]   lS6e dfWod xf]    . To:t}    PlG6afof]   l6sx¿ ld;fP/    

agfPsf]    dfWodx¿ klg ;]   n]   lS6e dfWodx¿ x'g\ . pbfx/   0f M Go'of]   s{    l;6L dfWod, dfOqmf]   KnfHdf 

dfWod .  

##=$ l8km/   ]   lG;Pn dfWod ( Differential Media)

o; k|sf/   sf]    dfWoddf OlG8s]   6/    jf /   Í cyjf o:tf]    a:t' ldl;Psf]    x'G5, h;n]    ubf{    ljleGg 

k|sf/   sf]    hLjf0f'x?nfO{    sf]   nf]   gLsf]    ljz]   iftfaf6 5'6\ofpg d2t k'Ub5 . pbfx/   0fM d]   sfGsL 

cuf/   , l6=;L=aL=P;= cuf/    cflb . An8 cuf/   df /   ut ld;fOPsf]    x'G5 t;y{    x]   df]   nfOl;; ug]   {    /     

x]   df]   nfOl;; gug]   {    hLjf0f'x?nfO{    5'6\ofpg ;lsG5 . To:t}    d]   sfGsL cuf/   df n]   S6f]   h 

kmd]   {   lG6ªhLjf0f'n]    u'nfjL /   Ísf]    sf]   nf]   gf]    agfp5 . 6L=l;=lj=P;= cuf/   df a|f]   df]   yfOdf]   n An, 

OlG8s]   6/    ld;fPsf]    x'g]   , h;n]    ubf{    ;"qmf]   h kmd]   {   lG6Í /    gg;"qmf]   h kmd]   {   lG6Í hLjf0f'x?nfO{     

5'6\ofpg ;lsG5 .  

#$= hLjf0f' sNr/    ug]   {    dfWodx¿ agfpg]    tl/   sf 

 (Prepartion of media for bacterial culture)

ljleGg k|sf/   sf hLjf0f' sNr/    ug]   {    dfWodx¿ w'nf]   sf]    ?kdf ahf/   df lsGg kfOG5 /    ;f]    dfWodx¿sf]    
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a§fdf dfWod s;/   L agfpg]    eGg]   af/   ]    j0f{   g ul/   Psf]    x'G5 . s]   xL dfWodx¿ h:t}    M Go'l6«PG6 a|f]   y, 

Go'l6«PG6 cuf/    /    An8 cuf/    agfpg]    tl/   sf lgDg k|sf/    5 .  

#$=! Go'l6«PG6 a|f]   y (Nutrient Broth)

Go'l6«PG6 a|f]   y agfpg rflxg]    ;fdu|Lx¿ M

•	 k]   k6f]   g kfp8/    !=) u|fd

•	 ;f]   l8od Snf]   /   fO{   8 (Nacl) )=% u|fd

•	 ld6 PS:6«fo6 (Meat Extract) !=) u|fd

•	 l8l:6N8 jf6/    !))=) ld=ln=

agfpg]    tl/   sf M

•	 dfly pNn]   lvt ;fdfu|Lx¿nfO{    Pp6f sf]   lgsn kmnf:sdf /   fv]   /    /   fd|/   L ld;fpg]    /    lx6/   df 
ttfpg]    . To;kl5 lkmN6/    k]   k/   df /   fv]   /    lkmN6/    ug]   {    .  

•	 o;/   L ag]   sf]    emf]   nsf]    lk=Pr= ^=$ df ldnfpg]    /    ;f]    emf]   nnfO{    ;kmf 6]   i66\o"ax¿df !÷# efu 
eg]   {    /    s6g Knu nufpg]    .  

•	 dfWodnfO{    c6f]   Sn]   edf lgd{   nLs/   0f ug'{   k5{    .  

#$=@ Go'l6«PG6 cuf/    (Nutrient Agar)

Pp6f sf]   lgsn km\nfS;df !)) ld=ln= Go'l6«PG6 a|f]   y lng]    /    To;df @ u|fd cuf/    kfp8/    
ld;fpg' k5{    . To;kl5 ag;]   g ag{   /   df #) ldg]   6;Dd pdfNg]    /    lkmN6/    ug]   {    . lk=Pr= ^=$ df ldnfpg]    
/    !% kf}   08 rfkdf c6f]   Sn]   e ug]   {    . c6f]   Sn]   e ul/   ;s]   kl5 Go'l6«PG6 cuf/    dfWod ePsf]    sf]   lgsn 
km\nf:snfO{    c6f]   Sn]   eaf6 lemSg]    /    dfWod ePsf]    km\nf:s xftn]    ;xg ;Sg]    tftf]   kg geP;Dd 
kv{   g]   , To;kl5 dfWodnfO{    lgd{   nLs/   0f ul/   Psf]    k]   l6«l8;x¿df vGofpg]    .  

#$=# An8 cuf/    (Blood Agar)

An8 cuf/    a]   zsf]    ?kdf lsGg kfO{   G5 .  An8 cuf/    a]   znfO{    pTkfbg ug]   {    sDklgsf]    lgb]   {   zgfg';f/    
l8l:6N8 jf6/   df ld;fpg]    .  -An8 cuf/    a]   z pknAw geP Go'l6«PG6 cuf/    klg k||of]   u ug{    ;lsG5_ 
!% kf}   08 rfkdf !% ldg]   6 c6f]   Sn]   e ug]   {    . c6f]   Sn]   eaf6 lemls;s]   kl5 dfWodsf]    tfkqmd %)–%%° 
;]   lG6u|]   8;Dd k'u]   df jf xftn]    5fDbf ;xg ;Sg]    tfkqmd ePdf % k|ltzt -%)) ld=ln= dfWoddf @% 
ld=ln=_ e]   F8fsf]    l8kmfOlj||g]   6]   8 /   ut ld;fpg]    /    dfWodnfO{    k]   l6«l8;df /   fVg]    /    hDg lbg]    . o;/   L tof/    
kfl/   Psf]    dfWodx¿nfO{    /   ]   k|mLh]   ]   /   ]   6/   df /   fVg]    . $° ;]   lN;o; tfkqmddf dfWodnfO{    dlxgf}   ;Dd ;'/   lIft 
/   fVg ;lsG5 . rflxPsf]    a]   nf k|of]   udf Nofpg ;lsG5 .  

#%= hLjf0f' sNr/    ug]   {    ljlw (Bacterial Culture Method)

#%=! Kn]   6df sNr/    ug]   {    tl/   sf (Plate Culture)

k]   l6«l8;df 7f]   ; dfWod h:t}    Go'l6«PG6 cuf/    jf An8 cuf/    OToflbnfO{    sNr/    ug'{    cufl8 dfWoddf 
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OGs'a]   zg ug'{   kb{   5 .  

#^=! P/   f]   las OGs'a]   zg (Aerobic Incubation)

k|foM hLjf0f' clS;hgsf]    pkl:yltdf j[l4 x'G5g\ . o:tf hLjf0f'nfO{    Aerobes egLG5 .  
Aerobically OGs'a]   zg ubf{    sNr/    Kn]   6nfO{    k|of]   uzfnfdf k||of]   u ug]   {    OGs'a]   6/   df /   fVg' kb{   5 .  
o;sf nflu ljz]   if pks/   0fsf]    cfjZostf kb}   {   g . P/   f]   las hLjf0f'x? E. Coli, Pasturella x¿ x'g\ .

#^=@ PgP/   f]   las OGs'a]   zg (Anaerobic Incubation)

s'g}    hLjf0f'x? clS;hgsf]    pkl:yltdf j[l4x'g]    ;Sb}   g . o:tf]    hLjf0f'x?nfO{    PgP/   f]   las 
hLjf0f' egLG5 . PgP/   f]   las hLjf0f'x? h:t}   M Clostridium species, Bacteroides, Anaerobic 
Streptococcus x¿ x'g\ .  

PgP/   f]   las sNr/    ug]    ljlwM

•	 Anaerobic jar k|of]   u u/   L .  

•	 dfWoddf Reducing agent /   fv]   /    .  

•	 Stab culture u/   ]   /    .  

-!_ PgP/   f]   las hf/    (Anaerobic Jar)

 PgP/   f]   las hf/    cfhsfn k|rngdf cfPsf]    ljlw xf]    . of]    Ps k|sf/   sf]    hf/    xf]   ,  
h'g Knfli6s jf l:6nsf]    x'G5 . o;nf|O{    k|of]   u ug]   {    a]   nfdf ;Dk"0f{    sNr/    Kn]   6x¿ o;  
hf/   df /   fVg]    /    Anaerobic Gas Pack /    Catalyst /   fv]   /    PgP/   f]   las sNr/    ug{     
;lsG5 .  

-@_ Reducing agents in Culture Media

 /   utnfO{    PgP/   f]   las sNr/    ubf{    dfWoddf Sodium-thioglycolate /    Resazurin 
k|of]   u ug{    ;lsG5 .  

 dfWod agfpg]    ljlw (USP Medium):

Yeast extract powder %=) u|fd

Tryptone !%=) u|fd

Glucose (Dextrose) %=% u|fd

Sodium thioglycoleate )=% u|fd

Sodium chloride @=% u|fd

L-Cystine )=% u|fd

Resazurin )=))! u|fd

Agar No. 1 )=% u|fd

•	 pk/   f]   Qm Ingredient nfO{    ! ln= l8li6N8 jf6/   df 3f]   Ng]    .  

•	 %) ld=ln= sf b/   n]    af]   tndf ljt/   0f ug]   {    /    !@!° ;]   =u|]   = df c6f]   Sn]   e ug]   {    /    lasf]   {   nfO{    
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Alumunium Foil n]    a]   /   ]   /    /   fVg]    .  

•	 An8 sNr/    ug'{   kbf{    /   f]   uL kz'sf]    % ld=ln= /   ut lgsfn]   /    ;kmf :jR5 tl/   sfn]     
dfWoddf vGofpg]    . lasf]   {    aGb u/   ]   /    t'?Gt OGs'a]   6/   df /   fVg]    .  

•	 o;df ePsf]    Resazurin n]    Pg/   f]   las jftfj/   0fsf]    ;+s]   t ub{   4 . of]    clS;hg gx'Fbf 
/   Ílxg x'G5 /    clS;hg ePdf u'nfaL /   Í b]   vfpF5 .  

-#_ dfWod k|of]   u u/   ]   /   

-s_ s'S8ld6 dfWod M of]    ljz]   if u/   L Anaerobic hLjf0f'x? h:t}   M Clostridium tyf 
Bacteroides species sf]    j[l4sf]    nflu clt pkof]   lu x'G5 .  

k|of]   u ljlw M

•	 s's8ld6 dfWod o'lge;{   n af]   tndf tof/    ug]   {    /    !@!° ;]   lN;o;df c6f]   Sn]   e 
ug]   {   

•	 olb dfWod tof/    kf/   ]   sf]    w]   /   }    lbg ePdf k|of]   u cufl8 !))° ;]   lN;o;df % 
ldg]   6 pdfNg' k5{    /    lr;f]    x'g lbg'k5{    . o;n]    3'ngzLn clS;hgnfO{    x6fpF5 .  

•	 hLjf0f'nfO{    Ogf]   s'n]   l6ª n'ksf]    ;xfotfn]    dfWoddf Ogf]   s'n]   zg ug]   {    .  

•	 lasf]   {    aGb u/   L OGs'a]   6/   df /   fVg]    .  

-v_ dfWoddf kmnfdsf]    6'qmf /   fv]   /    M kmnfddf ePsf]    clS;hg;Fu k|ltlqmof u/   L 
clS;hg x6fpF5 /    of]    ljz]   if u/   L emf]   n dfWodx¿ h:t}   M Litmus milk, Peptone 
water /    Nutrient broth OToflbdf k|of]   u ug{    ;lsG5 .  

ljlw M

•	 kmnfdsf]    lsNnf (Nail) jf (25×3mm) sf]    kftfnfO{    cfuf]   df a]   :;/   L ttfP/    
a|f]   y leq tft}    /   fVg]    .  

•	 dfWod ;]   nfP kl5 hLjf0f'nfO{    Ogf]   s'ln6Í n'kn]    Ogf]   s'n]   zg ug]   {    .  

•	 OGs'a]   6/   df /   ftel/    cyf{   t\ !* 306f;Dd OGs'a]   6 ug]   {    .  

-$_ :6\ofa sNr/    (Stab Culture)

An8 cuf/    jf Go'l6«PG6 cuf/    6\o"adf .  

ljlw M

•	 An8 cuf/    jf Go'l6«PG6 cuf/   df :6]   «6 Ogf]   s'n]   l6Í n'kn]    hLjf0f' lnO{    leq ulx/   f]   ;Dd 
/   f]   Kg]    .

•	 :6]   /   fon ldg/   n cfon nueu % ;]   =ld= ;Dd cfpg]    u/   L /   fVg]    .  

•	 OGs'a]   6/   df /   ftel/    -!* 306f_ #&° ;]   lN;o;df /   fVg]    .  
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PgP/   f]   las UofF; Kofs h:t}    sfj{   g8fO{   cS;fO{   8 UofF; Kofs klg lsGg kfO{   G5 . of]    UofF; KofsnfO{    

klg PgP/   f]   ljs UofF; Kofs h:t}    k|of]   u ul/   G5 . o;leq /   x]   sf]    /   ;fogn]    /   ;folgs k|lqmof eO{    

sfa{   g8fO{   cS;fO{   8 UofF; pTkGg ub{   5 .  

-$_ /   ;folgs kbfy{    k|of]   u u/   L (Chemical Method)

# ln6/    hf/   sf nflu lgDg /   ;folgs k||ltlqmofåf/   f klg sfa{   8fO{   cS;fO{   8 pTkGg ug{    ;lsG5 . o;af6 

!) k|ltzt sfj{   g8fO{   cS;fO{   8 k|fKt ug{    ;lsG5 . Pp6f ;fgf]    k]   l6«l8;df )=% u|fd ;f]   l8od sfjf]   {   g]   6 

(Sodium bicarbonate) /    !=& u|fd 6f/   6]   /   Ls Pl;8 (Tartaric acid) jf @=$ u|fd ;fOl6«s Pl;8 

(Citric acid) ld;fP/    yf]   /   }    kfgLn]    lehfpg]    /    t'?Gt hf/   leq /   fVg]    . hf/   sf]    lasf]   {    t'?Gt aGb ug]   {    .  

#&= hLjf0f'sf]    sf]   nf]   gLsf]    ljz]   iftfx¿ (Bacterial Colony Characteristics)

sNr/    Kn]   6df hLjf0f' j[l4 ePsf]    5 eg]    xfdLn]    hLjf0f'sf]    sf]   nf]   gLx¿ b]   Vg ;Sb5f}   F . sf]   nf]   gL  

ljz]   iftfx¿df lgDg lnlvt u'0fsf]    cWoog ul/   G5, h;n]    hLjf0f' klxrfgdf d2t ub{   5 .  

 -s_ gfk  (Size) -v_ cfsf/    (Shape)  -u_ uGw (Smell) 

 -3_ /   Í (Colour) -ª_ 7f]   ;kgf (Consistency) -r_ kf/   blz{   tf (Opacity) cflb .  

ljleGg hLjf0f'x?sf]    sf]   nf]   gLsf]    agfj6 km/   s–km/   s x'G5 t;y{    sf]   nf]   gLsf]    agfj6sf]    cWoogaf6 
hLjf0f'sf]    klxrfg ug{    ;lsG5 .  
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-@_ cfsf/    M sf]   nf]   gLsf]    cfsf/   sf nflu lgDglnlvt u'0f ljrf/    ug'{   kb{   5 . pbfx/   0fM Round, 

Irregular, Lobate, Rhizond OToflb .  

•	 sf]   nf]   gL efu p7]   sf]    h:t}   M Flat, raised /    convex x'G5 .  

•	 Margins : Filamentous cyjf Lobate margin x'G5 .  

•	 Surface : Smooth jf Rough jf Papillae 

-#_ uGw M s'g}    hLjf0f'sf]    sf]   nf]   gLsf]    ljz]   if k||sf/   sf]    uGw x'G5 . h:t}   M Proteus spp.hLjf0f'sf]    
sf]   nf]   gLsf uGw Ammonia h:t}    x'G5 .  

-$_ /   Í M hLjf0f'x?sf]    sf]   nf]   gLsf]    /   Í /   ftf]   , ;]   tf]   , xl/   of]   , kx]   Fnf]    OToflb x'G5g\ . DofsGsL 
(MacConkey) cuf/   df u'nfaL sf]   nf]   gL eP hLjf0f' NofS6f]   h kmd]   {   lG6ª xf]    eGg]    yfxf kfpg 
;lsG5 .  

-%_ 7f]   ;kgf M sf]   nf]   gLx¿ (Nonsticky) jf (Sticky) x'G5g\ .  

-^_ kf/   blz{   tf M sf]   nf]   gL ckf/   bz{   s jf Transluscent jf kf/   bz{   s x'G5g\ .  

#&=@ sf]   nf]   gLsf]    u'0fsf cfwf/   df s]   xL hLjf0f'x?sf]    klxrfg

•	 Staphylococcus epidermidis sf]    sf]   nf]   gL ;]   tf]    /   Ísf]    x'G5 eg]    Staphylococcus aureus 
sf]    xNsf kx]   Fnf]    x'G5 . Micrococcus ;fwf/   0ftof kx]   Fnf]    jf u'nfjL /   Ísf]    x'G5 .  

•	 Bacillus sf]    sf]   nf]   gLsf]    cfsf/    7"nf]    /    clnslt ;'Vvf h:tf]    x'G5 .  

•	 E.coli sf]    sf]   nf]   gL DofsGsL cuf/   df u'nfjL /   Ísf]    b]   lvG5 .  

•	 Proteus sf]    j[l4 k'/   }    Kn]   6df ePsf]    x'G5 . o;nfO{    Swarming growth egLG5 /    ;'F£g]    xf]    eg]    
Ammonia sf]    h:tf]    uGw cfpF5 .  

•	 Streptococcus sf]    sf]   nf]   gL w]   /   }    ;fgf]    x'G5 .  

•	 An8 cuf/   df s]   xL hLjf0f'sf]    sf]   nf]   gLsf]    jl/   kl/    x]   df]   nfOl;; (Haemolysis)ePsf]    
b]   vfkb{   5 . x]   df]   nfOl;; ljleGg k|sf/   sf x'G5g\ . h:t}   M x]   df]   nfOl;;sf]    3]   /   f kf/   blz{    eP la6f 
x]   df]   nfOl;;, xl/   of]    eP cNkmf x]   df]   nfOl;; OToflb . Staphylococcus aureus n]    An8 cuf/   df 
Haemolysis u/   ]   sf]    kfO{   G5 . Streptococcus pyogenes sf]    sf]   nf]   gL jl/   kl/    Haemolysis 
x'G5 .  

#*= hLjf0f'x?sf]    klxrfg ug{    ultlzntf hf“r /    hLj /   ;fog hf“r 

 (Motility and Biochemical test of bacteria) 

hLjf0f'sf]    klxrfgsf nflu ultlzntf hf“r klg cfjZos x'G5 . pQm hf“r lgDglnlvt tl/   sfaf6 

ug{    ;lsG5M
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#*=! hLjf0f'x?sf]    ultlzntf (Motility)

s'g}    hLjf0f' ultlzn x'G5g\ /    Ps 7fpFaf6 csf]   {    7fpFdf ;g{    ;S5g\ /    ultlzntf hf“råf/   f klxrfg 

ug{    ;lsG5 . ultlzn hLjf0f'x? M Escherichia coli, Pseudomonas, Salmonella, Vibrio 

OToflb .

-!_ ultlzntf hf“r ug]   {    tl/   sf (Hanging drop suspension method)

 cfjZos ;fdu|Lx¿ M :nfO{   8, Ogf]   s'n]   l6Í n'k, se/    l:nk, a|f]   y sNr/   , e]   zlng /    ;"Idbz{   soGq .  

ljlw M 

•	 Pp6f ;kmf se/    l:nkdf Ps yf]   kf a|f]   y sNr/    Ogf]   s'n]   l6Í n'ksf]    ;xfotfn]    /   fVg]    .  

•	 se/    l:nksf]    5]   pdf e]   zlngn]    uf]   nf]    3]   /   f agfpg]    .  

•	 se/   l:nknfO{    3f]   K6fP/    :nfO{   8 dfly /   fVg]    .  

•	 :nfO{   8nfO{    ;"Idbz{   soGqdf /   fv]   /    hLjf0f' ultlzn 5 jf 5}   g hfFRg]  .  

glthf M

•	 ultlzn hLjf0f' Ps 7fpF b]   lv csf]   {    7fpFdf ;/   ]   sf]    b]   lvG5 .  

•	 ultlzn gePsf hLjf0f' Ps}    7fpFdf xlNn/   xG5 .  

#*=@ hLj/   ;fog hf“rx¿ (Biochemical Tests)

hLjf0f' kQf nufpg ul/   g]    hLj/   ;fog hf“rx¿ o; k|sf/    5g\ M

-!_ Sof6fn]   h 6]   i6 (Catalase test)
-@_ Sjfu'n]   h 6]   i6 (Coagulase test)
-#_ cf]   lS;8]   h 6]   i6 (Oxidase test)
-$_ OG8f]   n 6]   i6 (Indole test)
-%_ ldyfOn/   ]   8 ef]   u;k/   f]   :s/    6]   i6 (Methyl Red Voges Proskeur test or MRVP test)
-^_ ;fO{   6«]   6 o'l6nfOh]   ;g 6]   i6 (Citrate test)
-&_ o'l/   Ph 6]   i6 (Urease test)
-*_ xfO{   8«f]   hg ;NkmfO8 6]   i6 (Hydrogen sulphide test)
-(_ clS;8]   zg÷km/   d]   G6]   zg 6]   i6 (Oxidation/   Fermentation test)

-!_ Sof6fn]   h 6]   i6 (Catalase Test)

l;4fGt M s'g}    hLjf0f'n]    Sof6n]   h OGhfod pTkfbg ub{   5g\, h;n]    xfO{   8½«f]   hg kf]   /   f]   S;fO8 (H2O2) nfO{    

kfgL (H2O) /    clS;hg (O2) df 6'So|fpF5g\ . h;nfO{    kfgLsf]    kmf]   sfsf]    ?kdf b]   Vg ;lsG5 .  

cfjZos ;fdu|Lx¿ M # k|ltzt xfO{   8«f]   hg k]   /   f]   S;fO{   8sf]    3f]   n, :nfO{   8, l;Gsf /    hf“r ug]   {    hLjf0f' .
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ljlw M Pp6f ;kmf :nfO{   8df Ps yf]   kf # k|ltzt xfO{   8«f]   hg k]   /   f]   S;fO{   8sf]    3f]   n /   fVg]    . To;df l;Gsfsf]    

d2tn]    k/   LIf0f ug]   {    hLjf0f' /   fv]   /    ld;fpg]    . ;fgf–;fgf kmf]   sfx¿ cfof]    ls cfPg hfFRg]  .

glthf M ;fgf ;fgf lkmFh h:tf]    kfgLsf kmf]   sfx¿ b]   lvPdf – kf]   h]   l6e 

  kfgLsf kmf]   sfx¿ gb]   lvPdf – g]   u]   l6e

-@_ Sjf]   u'n]   h 6]   i6 (Coagulase Test)

 l;4fGt M Staphylococcus aureus hLjf0f'n]    Sjfu'n]   h OGhfod pTkGg ub{   5, h;n]    KnfHdf 
k|f]   l6gnfO{    Sjfu'n]   6 5f]   qmf h:tf]    agfpF5 .  

 cfjZos ;fdfu|Lx¿ M ;kmf :nfO{   8, Ogf]   s'n]   l6Í Loop, KnfHdf -dflg; jf v/   fof]   sf]   _ .  

 ljlw M ;kmf :nfO{   8df Ps yf]   kf gd{   n ;]   nfOg /   fVg]    . hf“r ug]   {    hLjf0f'nfO{    Ogf]   s'n]   l6Í n'ksf]    d2tn]    
gd{   n ;nfOgdf ld;fpg]    . To;df Ogf]   s'n]   l6Í n'k jfo/   sf]    ;xfotfn]    Ps n'k e/   L KnfHdf /   fv]   /    
ld;fpg]    . Sjfu'n]   6 -5f]   qmf–5f]   qmf_ eP gePsf]    hfFRg]  .  

 glthf M 5f]   qmf–5f]   qmf ePdf – kf]   h]   l6d,  
  5f]   qmf–5f]   qmf gePdf – g]   u]   l6e

-#_ clS;8]   h 6]   i6 (Oxidase Test)

 l;4fGt M s'g}    hLjf0f'n]    cf]   lS;8]   h OGhfod pTkfbg ub{   5 h;n]    cf]   lS;8]   h l/   Ph]   G6nfO{    clS;8fO{   h 
u/   L a}   hgL /   Ídf kl/   0ft u5{    .  

 cfjZos ;fdu|Lx¿ M 

•	 clS;8]   h l/   Ph]   G6 )=! u|fd Tetramethyl-para-phenylene diamine 
dihydrochloride nfO{    !) ld=ln= l8l:6N8 jf6/   df 3f]   n]   /    3f]   n agfpg]    /    k|mLhdf 
/   fVg]    . clS;8]   h l/   Ph]   G6 l8S;sf]    ?kdf klg lsGg kfO{   G5 . 

•	  :6]   /   fon l;Gsf /    lkmN6/    k]   k/   

•	  hf“r ug]   {    hLjf0f' .  

 ljlw M Pp6f lkmN6/    k]   k/   df Ps yf]   kf clS;8]   h l/   Ph]   G6 /   fVg]    . l;Gsfn]    hLjf0f'nfO{    clS;8]   h 
l/   Ph]   G6 /   flvPsf]    lkmN6/    k]   k/   df bNg]    . a}   hgL /   Í eof]    ls ePg x]   g]   {    .  

 glthf M a}   hgL /   Í ePdf – kf]   h]   l6e  
  /   Í kl/   jt{   g gePdf – g]   u]   l6e 

-$_ OG8f]   n 6]   i6 (Indole Test)

 l;4fGt M s'g}    hLjf0f'n]    cldgf]    Pl;8 -l6«K6f]   km]   g_ nfO{    l8sDkf]   h u/   L OG8f]   ndf kl/   0ft ub{   5 . of]    
6]   i6 yfxf kfpg /   ftel/   sf]    a|f]   y sNr/   df sf]   EofS; l/   Ph]   G6 (Kovac's reagent) /   fv]   /    yfxf kfpg 
;lsG5 .  
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 cfjZos ;fdfu|Lx¿ M k] k6f] g jf6/ 

•	 sf] EofS; l/ Ph] G6 M p-dimethylaminobenzaldehyde 5 gm, Amyl alcohol 75 
ml, HCL 25 ml ld;fP/  sf] EofS; l/ Ph] G6 agfpg]  /  v} / f]  / ftf]  -k|sfz gl5g] { _ af] tndf  
/ fv] /  n] an 6fF;L @o ;] =u|] = tfkqmddf / fVg]  .

•	 hfFr ug] {  hLjf0f' .

 ljlw M 

•	 ttfP/  ;] nfPsf]  Ogf] s"n] l6· n"k jfo/ sf]  d2tn]  hfFr ug] {  hLjf0f'nfO{  k] k6f] g jf6/ df  
Ogf] s'n] 6 ug] {  .

•	 / ftel/  #&o ;] G6Lu|] 8df OGs'j] zg ug] {  .

•	 6\o"anfO{  lemsL % yf] kf sf] EofS; l/ Ph] G6 / fVg]  . emf] nsf]  dflyNnf]  ;txdf / ftf]  / +u  
cfof]  ls cfPg ljrf/  ug] {  .

 glthf M /   ftf]    /   Í cfPdf – kf]   h]   l6e 
  /   Í kl/   jt{   g gePdf – g]   u]   l6e 

-%_ ldyfOn/   ]   8 ef]   u;k/   f]   :s/    6]   i6 (Methyl Red and Vougues Proskauer Test)

l;4fGt Ms'g}    hLjf0f'n]    Un'sf]   h ePsf]    k]   k6f]   g jf6/   df j[l4 u/   fpFbf k|z:t dfqfdf cDn pTkfbg 
ub{   5g\ /    d]   yfOn /   ]   8 /   fv]   df /   ftf]    /   Í b]   vfpF5 . ;fy}    s'g}    hLjf0f'n]    Acetylmethyl carbinol 
pTkfbg u5{    h'g xNsdf cDnLo (Acidic) x'G5 /    Pd= cf/   = l/   Ph]   G6af6 yfxf kfpg ;lsFb}   g 
To;nfO{    le=lk= l/   Ph]   G6af6 dfq yfxf kfpg ;lsG5 .  

 cfjZos ;fdu|Lx¿ M 

•	 M.R. Reagent (Methyl red 0.05 gm, Ethanol 28 ml and distilled water 
22ml). 

•	 Sodium Hydroxide Reagent (Sodium Hydroxide 40g and 100 ml 
distilled water), 

•	 Creatine powder.

•	 Pd=cf/   =÷le=lk= dfWod M of]    dfWod w'nf]   sf]    ?kdf lsGg kfO{   G5, lbOPsf]    ljlwcg';f/    
tof/    u/   L 6\o"adf /   flv lgd{   nLs/   0f ug]   {    .  

 ljlw M 

•	 ttfP/    ;]   nfPsf]    Ogf]   s'n]   l6Í n'k jfo/   n]    hf“r ug]   {    hLjf0f'nfO{    Pd=cf/   =÷le=lk= dfWoddf 
Ogf]   s'n]   6 ug]   {    . /   ftel/    #&° ;]   lG6u|]   8df OGs'j]   zg ug]   {   '

•	 sNr/    emf]   nnfO{    6\o"adf vGofP/    b'O{    efudf afF8\g]    .  
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•	 Pp6f 6\o"adf Pd=cf/   = l/   Ph]   G6 /   fVg]    /    ld;fpg]   , t'?Gt /   ftf]    /   Í cfpF5 . csf]   {    6\o"adf 
clnslt Creatine powder ld;fpg]    /    To;kl5 Sodium hydroxide reagent 
3ml. ld;fpg]    /    le=lk= 6]   i6sf nflu Ps 306fkl5 dfq /   ftf]    /   Í cfof]    ls cfPg ljrf/    
ug'{   k5{    .

 glthf M /   ftf]    /   Í kl/   jt{   g ePdf – kf]   h]   l6e 
  /   Í kl/   jt{   g gePdf – g]   u]   l6e

-^_ ;fO{   6«]   6 o'l6nfOh]   ;g 6]   i6 (Citrate utilization test)

 l;4fGt M s'g}    hLjf0f'n]    j[l4sf nflu Citrate utilize ub{   5g\ .  

 cfjZos ;fdu|Lx¿ M l;df]   g ;fO{   6«]   6 -cuf/    w'nf]   sf]    ?kdf lsGg kfO{   G5, lgb]   {   zgcg';f/    agfpg]    . 6\o"adf 
vGofP/    c6f]   Sn]   e u/   L :nf]   k ca:yfdf hDg lbg]   _ hf“r ug]   {    hLjf0f' .  

 ljlw M ttfP/    ;]   nfPsf]    Ogf]   s'n]   l6Í n'k jfo/   n]    hf“r ug]   {    hLjf0f'nfO{    dfWoddf l:6½«s ug]   {    . /   ftel/    
#&° ;]   lG6u|]   8df OGs'a]   zg ug]   {    . csf]   {    lbg dfWodsf]    /   Í xl/   of]   af6 lgnf]    eof]    ls ePg hf“r ug]   {    .  

 glthf M dfWod lgnf]    ePdf – kf]   h]   l6e 
  xl/   of]    /   Í ePdf – g]   u]   l6e

-&_ o'l/   Ph 6]   i6 (Urease test)

 l;4fGt M s'g}    hLjf0f'n]    o'l/   Ph OGhfOd pTkfbg ub{   5, h;n]    o'l/   ofnfO{    cdf]   lgof /    sfj{   g8fOcS;fO{   8df 
6'So|fpF5 . of]    6]   i6 ug{   nfO{    o'l/   Ph dfWod k|of]   u ug'{   kb{   5 .  

 cfjZos ;fdu|Lx¿ M o'l/   Pyh dfWod M of]    dfWod w'nf]   sf]    ?kdf lsGg kfO{   G5 . lgb]   {   zg cg';f/    
agfpg]    /    c6f]   Sn]   e ug]   {    .  

 ljlw M hf“r ug]   {    hLjf0f'nfO{    o'l/   Ph dfWoddf l:6½«s ug]   {    . /   ftel/    #&° ;]   lG6u|]   8df OGs'a]   6 ug]   {    . dfWodsf]    
/   Í u'nfjL eof]    ls ePg ljrf/    ug]   {    .  

 glthf M dfWodsf]    /   Í u'nfjL ePdf – kf]   h]   l6e 
  dfWodsf]    /   Í u'nfaL gePdf – g]   u]   l6e

-*_ xfO8«f]   hg ;NkmfO{   8 6]   i6 (H2S test)

 l;4fGt M s'g}    klg hLjf0f'n]    ;Nkm/    ePsf]    cldgf]    Pl;8nfO{    l8sDkf]   h u/   L xfO8«f]   hg ;NkmfO{   8 
pTkfbg ub{   5 . h;nfO{    TSI dfWoddf Stab sNr/    u/   L xfO8«f]   hg;NkmfO{   8n]    dfWod sfnf]    ePsf]    
b]   Vg ;lsG5 .  

 cfjZos ;fdu|Lx¿ M TSI dfWod -of]    dfWod w'nf]   sf]    ?kdf lsGg kfOG5 . lgb]   {   lzt ljlwcg';f/    
agfpg]    /    6\o"adf vGofP/    c6f]   Sn]   e ug]   {   _ hf“r ug]   {    hLjf0f' .  

 ljlw M ttfP/    ;]   nfPsf]    Ogf]   s'n]   l6Í n'k jfo/   n]    hLjf0f' TSI dfWodleq 3f]   Rg]    /    l:6«s ug]   {    . /   ftel/    
#&° ;]   lG6u|]   8df OGs'j]   zg ug]   {    . dfWodsf]    tNnf]    efudf sfnf]    /   Í b]   lvof]    ls b]   lvPg ljrf/    ug]   {    .  

 glthf M 6\o"asf]    tNnf]    efu sfnf]    ePdf – kf]   h]   l6e 
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  6\o"asf]    tNnf]    efu sfnf]    gePdf – g]   u]   l6e

-(_ clS;8]   zg /    km/   d]   G6]   zg 6]   i6 (Oxidation and fermentation test)

 l;4fGt M hLjf0f'n]    dfWoddf sfjf]   {   xfO{   8«]   8 pkof]   u ub{   5 . olb clS;hgsf]    pkl:yltdf sfjf]   {   xfO8«]   8 
pkof]   u eP clS;8]   zg /    clS;hg ljgf sfjf]   {   xfO{   8«]   8 pkof]   u u/   ]   df km/   d]   G6]   zg egLG5 . of]    6]   i6 
clS;8]   zg /    km/   d]   G6]   zg -cf]   ÷Pkm_ dfWoddf hLjf0f'nfO{    j[l4 u/   fO{    xl/   of]   af6 kx]   Fnf]    /   Í kl/   jt{   g eO{    
yfxf kfpg ;lsG5 .  

 cfjZos ;fdu|Lx¿ M 

•	 -cf] ÷Pkm_ dfWod w"nf] sf]  ?kdf lsGg kfO{ G5 . lgb] { zg cg';f/  agfpg]  /  c6f] Sn] e ug] {  .  
%–^ ld=ln=sf]  b/ n]  6\o"adf vGofP/  d'v skf;n]  aGb ug] {  . k|of] u ug] {  a] nfdf kfgLdf 
dfWodnfO{  pdfNg]  /  lr:ofP/  rnfpg]  . pdfNbf leqsf]  cS;Lhg x6\5 .

•	 :6] / fon ldg/ n cfon jf kf/ fkmLg cfon .

 ljlw M hf“r ug]   {    hLjf0f'nfO{    b'O{   j6f -cf]   f÷Pkm_ dfWoddf 3f]   r]   /    sNr/    ug]   {    . Pp6f 6\o"adf kf/   flkmg 
cfon /   fVg]   , csf]   {    To;}    lasf]   {    dfq}    nufP/    /   fVg]    . b'a}}    6\o"anfO{    /   ftel/    #& ;]   lN;o; tfkqmddf 
OGs'a]   zg ug]   {    . b'a}}    6\o"adf /   Í kl/   jt{   g eof]    ls ePg ljrf/    ug]   {    .  

 glthf M b'a}}    6\o"adf kx]   Fnf]    /   Í ePdf    – km/   d]   G6]   ;g kf]   h]   l6e
 kf/   flkmg cfon gePsf]    6\o"adf dfq kx]   Fnf]     – clS;8]   ;g kf]   h]   l6e
 b'a}}    6\o"adf /   Í kl/   jt{   g gePdf   – cf]   ÷Pkm g]   u]   l6e

#(= PlG6dfO{   qmf]   laon ;]   lG;l6le6L 6]   i6 (Antibiotic Sensitivity Test)

kz'kG5Ldf hLjf0f'af6 nfUg]    /   f]   ux¿sf]    pkrf/   sf]    lglDQ PlG6afof]   l6sx¿sf]    k|of]   u ul/   G5 .  
PlG6jfof]   l6sx¿sf]    hyfeflj k|of]   un]    ubf{    hLjf0f'x?df k||lt/   f]   wfTds Ifdtf ljsf; x'g  ;S5 .  
h;sf]    sf/   0fn]    ubf{    s]   xL PlG6jfof]   l6sx¿sf]    k|efjsfl/   tf sd x'G5 jf x/   fpg klg ;S5 . t;y{    
s'g PlG6jfof]   l6sx¿ s'g vf; hLjf0f'sf]    lj?4 slt k|efjsf/   L 5 eGg]    s'/   f kQf nufpgnfO{    
PlG6jfof]   l6s ;]   lG;l6le6L 6]   i6 ug'{    cfjZos x'G5 .  

cfjZos ;fdu|Lx¿ M 

•	 Go'l6«PG6 a|f]   y, Do'nf/    lxN6g cuf/    .  

•	 s6g :jfj, kmf]   /   ;]   k, egL{   o/    :s]   n jf ;fwf/   0f :s]   n .  

•	 PlG6jfof]   l6s l8:sx¿ (Ampicillin, Enrofloxacin, Gentamycin,  
Co-trimoxazole cflb_ .  

ljlw M

•	 hLjf0f' sNr/   af6 Ps jf b'O{   j6f sf]   nf]   gLnfO{    Go'l6«PG6 a|f]   ydf Ogf]   s'n]   6 ug'{    kb{   5 .  

•	 ;f]    a|f]   ynfO{    @–$ 306f;Dd #&° ;]   lN;o; tfkqmd ePsf]    OGs'a]   6/   df /   fVg]    .  

•	 sNr/    ul/   Psf]    a|f]   yaf6 s6g :jfjsf]    ;xfotfn]    Do"nf/    lxN6g cuf/   sf]    k'/   }    efudf lnk]    
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306fleq k7fpg' kb{   5 .  

$)=! df]   l8kmfO8 x\jfO6 ;fO8 6]   i6 (Modified whiteside Test)

k]   l6«l8;df % yf]   kf b'wsf]    gd"gf /   fVg]    /    To;df Ps yf]   kf $ k|ltzt ;f]   l8od xfO8«f]   cS;fO8sf]    emf]   n 

ld;fpg]    /    Pp6f sf7sf]    l;Gsfn]    @) ;]   s]   08;Dd rnfpg'kb{   5 . olb b'w kmf6]   sf]    h:tf]    ePdf y'g]   nf]    

nfu]   sf]    xf]    eGg]    a'em\g' kb{   5 .  

$)=@ Soflnkmf]   lg{   of d:6fOl6; 6]   i6 (California Mastitis Test)

 of]    6]   i6 ug{   sf]    nflu k|of]   udf NofOg]    l/   Ph]   G6 o; k|sf/    5g\ M

-!_ ;f]   l8od xfO8«f]   cS;fO8  !% u||fd

-@_ l6kf]   n  % ld=ln=

-#_ a|f]   df]   yfOdf]   n An"  )=! u|fd

-$_  l8l:6N8 jf6/     !))) ld=ln=

dfly pNn]   lvt ;a}    ;fdu|Lx¿nfO{    /   fd|/   L ld;fP/    Soflnkmf]   lg{   of d]   :6fO6L; 6]   i6 l/   Ph]   G6 agfpg]    .  

k|of]   u ljlw M

•	 rf/   j6f r]   Da/    ePsf]    Knfli6s k}   8ndf # ld=ln= hlt b'w /   fVg]    .  

•	 # ld=ln= hlt Soflnkmf]   lg{   of d]   :6fOl6; l/   Ph]   G6 ld;fpg]    .  

•	 olb hf“r ul/   Psf]    b'w y'g]   nf]    kf]   h]   l6e xf]    eg]    b'w /    l/   Ph]   G6sf]    ld>0f l;Fufg h:tf]    afFSnf]    
b]   lvG5 . of]    k|of]   u k]   l6«l8;df b'w /    l/   Ph]   G6 /   fv]   /    klg ug{    ;lsG5 .  

$)=# b'wdf No'sf]   ;fO{   6 u0fgf ug]   {    ljlw (Milk leucocyte count test)

 cfjZos ;fdu|Lx¿ M ldyfO{   lng An" :6]   g (Methylene blue stain), :nfO{   8, dfOqmf]   lkk]   6\; 
-!)) dfOqmf]    ln6/    ef]   n'dsf]   _, hfO{   lng -slKng hf/   df_, u|fkm k]   k/   , Unf; s6/    k]   lG;n, d]   yfgf]   n 
-cNsf]   xn_ .  

 ljlw M

•	 u|fkm k]   k/   df ! ;]   lG6ld6/    ju{    x'g]    u/   L lrgf]    nufpg]    .  

•	 To; u|fkm k]   k/    dfly :nfO{   8 /   fv]   /    !)) dfOqmf]    ln6/    b'w /   fv]   /    ! ;]   lG6ld6/    ju{   el/    km}   nfP/    
l:do/    agfpg]    .  

•	 ;f]    l:do/   nfO{    ;'Sg lbg]    .  
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•	 :nfO{   8nfO{    hfO{   lng ePsf]    slKng hf/   df % ldg]   6 /   fVg]    .  

•	 l:do/   nfO{    d]   yfgf]   ndf % ldg]   6 l:y/    ug]   {    .  

•	 :nfO{   8nfO{    /   fv]   /    ldyfOlng An'n]    :6]   g ug]   {    .  

•	 ! ldg]   6kl5 ;kmf kfgLn]    w'g]    . a9L ePsf]    :6]   gnfO{    d]   yfgf]   ndf w'g]    . 

•	 :nfO{   8nfO{    ;'Sg lbg]    .  

•	 ;"Idbz{   soGqsf]    !))× sf]    n]   G; k|of]   u u/   L nueu b; lkmN8df No'sf]   ;fO{   6 uGg]    .  

•	 ;f]    b; lkmN8sf]    u0fgfsf]    cf}   ;t lgsfNg]    . cf}   ;t ;+VofnfO{    %)),))) n]    u'0ff ug]   {    .  

 glthf M No'sf]   ;fO{   6 cf}   ;t ;+Vof × %)),)))÷ ld=ln= b'w
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$#=@ ;aSo'l6lgo; dfOsf]   ;]   ; (Subcutaneous Mycoses)

o:tf km+u; 5fnf d'lg sf8f lah]   /   , 5fnf v's]   {   /   , 7]   ; nfUbf ;+qmd0f x'g]    ;S5 . h:t}    M 
Sporothrix schenkii, Basidiobolus haptosporus OToflb .  

$#=# l;i6flds dfOsf]   ;]   ; (Systemic Mycoses)

o:tf km+u;x¿ z/   L/    leq k||j]   z u/   L z/   L/   sf]    ljleGg k|0ffnLdf c;/    kf5{   g\ . ljz]   iftof 
Zjf;af6 jf 5fnf leq :kf]   /   sf]    k|j]   zåf/   f z/   L/    leq k:5g\ . z/   L/   sf]    ljz]   if k|0ffnLdf c;/    kf5{   g\ .  
h:t}    M Histoplasma, Blastomyces, Paracoccidiodes, Candida albicans, 
Cryptococcus neophorans OToflb .  

$$= km+u;sf]    k|of]   uzfnf hf“r (Mycology)

$$=! km+u; hf“rsf nflu gd"gf ;+sng ug]   {    ljlw

km+u; /   f]   u kQf nufpg gd"gf ;+sng ug{    clt cfjZos kb{   5 . /   f]   u kQf nufpg lgDg k|sf/   sf]    gd"gf 
;+sng ug'{    kb{   5 .  

5fnf M

•	 5fnfnfO{    l:k|6n]    ;kmf ug]   {    .  

•	 Sterile scalpel blade n]    k||efljt If]   qaf6 sfnf]    jf ulx/   f]    /   Ísf]    sfuhdf gd"gf v's]   {   /    
/   fVg]    .  

•	 olb kfk|fx¿ eP To;nfO{    klg v's]   {   /    /   fVg]    .  

•	 k|efljt If]   qsf /   f}   + pv]   n]   /    sfuhdf kf]   sf]    kfg]   {    .  

•	 aflx/    lSnk nufpg]    /    la/   fdLsf]    gfd /    gDa/    n]   Vg]    .  

•	 km+u;x¿ ;'Vvfdf klg /   fd|/   L afFRg ;S5g\ . af]   tndf /   fVbf hLjf0f' j[l4 x'g]    ;Defjgf 
a9L x'G5 . km+u;x¿ sfuhdf dlxgf}   + lbg;Dd afFRg ;S5g\ . o;/   L sfuhdf kf]   sf]    kf/   L 
k|of]   uzfnfdf vfddf /   fv]   /    k7fpg ;lsG5 . To:t}    km+u; hf“rsf nflu /   ut, ljleGg tGt', 
kz'sf vsf/    /    gfsaf6 klg lng ;lsG5 .  

$$=@ k|of]   uzfnfdf km+u; hf“r ug]   {    ljlw

k|of]   uzfnfdf km+u; hf“r b'O{    k|sf/   n]    ug{    ;lsG5 M -!_ ;"Idbz{   soGq /    -@_ sNr/    u/   ]   /    .  

-!_ ;"Idbz{   soGqåf/   f hf“r (Microscopic examination)

gd"gfnfO{    ;f]   em}    ;"Idbz{   soGqdf hf“Rg ;lsG5 . ;"Idbz{   soGqaf6 lgDg tl/   sfaf6 hf“r ug{    ;lsG5 .  

-s_ KOH Preperation

•	 gd"gfnfO{    ;fgf]    ;fgf]    6'qmf kf/   ]   /    6]   i66\o"adf /   fVg]    /    nueu % ld=ln= !) k|ltzt kf]   6flzod 
xfO{   8«f]   cS;fO{   8 /   fVg]    .  
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•	 6]   i66\o"anfO{    jf6/   afydf ttfpg]    .  

•	 5fnf jf /   f}   +x¿ 8fO{   h]   i6 ePkl5 ;]   nfpg lbg]    .  

•	 6\o"anfO{    !%)) k|lt ldg]   6 ultdf % ldg]   6;Dd ;]   lG6«km\o'h ug]   {    .  

•	 ;txL emf]   n km\ofFSg]    /    l8kf]   lh6nfO{    :nfO{   8df /   fv]   /    se/    l:nkn]    5f]   k]   /    ;"Idbz{   soGqsf]    
$)× n]   G;df hfFRg]  .  

glthf M Digested skin cells ljr km+u;sf Hyphae, :kf]   /   x¿ b]   vf k5{   g\ . 

 olb gd"gf yf]   /   }    eP Pp6f ;kmf :nfO{   8df @ yf]   kf hlt !) k|ltzt KOH /   fVg]    . To;df 
6'qmf ld;fpg]    /    :nfO{   8 dfly se/    l:nkn]    5f]   k]   /    aGb ug]   {    . To;nfO{    l:k|6 NofDkdfly 
xNsf ttfpg]    /    cf]   l;nf]    sIfdf /   fVg]    . Cell digestion k|lqmof kl5 :nfO{   8 ;kmf 
b]   vf k5{    clg ;"Idbz{   soGqdf $)× n]   G;df hf“r]   /    km+u;sf Hyphae, /    :kf]   /    klxrfg 
ug]   {    .  

-v_ NofS6f]   lkmgf]   n s6g An" :6]   lgÍ ljlw

cfjZos ;fdu|Lx¿ M Lactophenol cotton blue stain, Ethanol, Slide/   cover slip, 
Spatula cflb .  

NofS6f]   lkmgf]   n s6g An' :6]   g agfpg]    ljlw M 

•	 Phenol 10.00 g
•	 Lactic acid 10.00 ml.
•	 Methylene blue 0.04 g
•	 Glycerol 20.00 ml
•	 Distilled water 10.00 ml

Methylene blue hf]   v]   /    l8l:6N8 jf6/   df xNsf ttfP/    3f]   Ng]    /    Phenol vGofpg]    . /   fd|/   L 
ldl;Pkl5 a|fpg af]   tndf vGofpg]    . Lactic acid /    Glycerol klg ld;fpg]    . af]   tndf 
NofS6f]   lkmgf]   n s6g An' :6]   gsf]    n]   jn 6fF:g]    .  

ljlwM :nfO{   8df ! yf]   kf Ethanol /   fVg]    . gd"gfnfO{    :nfO{   8df /   fv]   /    Ethanol df ld;fpg]    . 
Ethanol ;'s]   kl5 ! yf]   k NofS6f]   lkmgf]   n s6g An' :6]   g /   fVg]    /    se/    l:nkn]    5f]   Kg]    !)× /    $)× 
n]   G;sf]    ;xfotfn]    ;"Idbz{   soGqdf hfFRg]  .  

-@_  km+u; sNr/   

km+u;nfO{    km+un dfWod Sabouraud dextrose agar df sNr/    ug{    ;lsG5 . km+u; 
dfWoddf j[l4 x'Fbf hLjf0f'sf]    bfFhf]   df l9nf]    j[l4 x'g]    x'Fbf dfWod afSnf]    tyf :nf]   k u/   L tof/    
ul/   Psf]    x'g' kb{   5 .  

-s_ km+un dfWod tof/    ug]   {    ljlw M 

Sabouraud dextrose agar: of]    dfWod lsGg kfO{   G5 .
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Sabouraud dextrose agar sf Ingredient x¿ M 

Mycological peptone  10 gm 
Dextrose    40 gm 
Agar no. 1   15 gm

^=% u|fd Sabouraud dextrose agar hf]   v]   /    !))) ld=ln= l8l:6N8 jf6/   df 3f]   Ng]    . To;nfO{    
!@!° ;]   lN;o;df c6f]   Sn]   e u/   L lgd{   nLs/   0f ug]   {    /    %%° ;]   lN;o; hlt tfkqmddf ;]   nfPkl5 
/   fd|/   L ld;fP/    k]   l6«l8;df @) ld=ln= hlt vGofpg]    jf o'lge;{   n af]   tndf !) ld=ln= hlt 
vGofP/    lasf]   {    s;]   /    aGb ug]   {    . aft]   nnfO{    9NsfP/    hDg lbg]    /    o;/   L tof/    ul/   Psf]    dfWodnfO{    
cFWof/   f]    7fpFdf /   fVg]    .  

-v_ sNr/    ljlw (Culture method)

•	 gd"gfnfO{    :6]   /   fon An]   8sf]    ;xfotfn]    ;fgf]   –;fgf]    6'qmf u/   L sf6\g]    . 

•	 dfWod af]   tnsf]    lasf]   {    vf]   n/    ;fgf]   –;fgf]    6'qmfx¿ ;fjwfgLk"j{   s Ps csf]   {   b]   lv 
6f9f–6f9f u/   L /   fVg]    /    lasf]   {    s;]   /    aGb ug]   {    .  

•	 dfWod af]   tnsf]    aflx/    ;+s]   t gDa/    n]   Vg]    /    @&° ;]   lG6u|]   8 tfkqmddf # xKtf;Dd /   fVg]    
/    x/   ]   s lbg km+u;sf]    j[l4 x]   g]   {    . km+u; j[l4 x'gf;fy ljleGg /   Í h:t}   M sfnf]   , v}   /   f]   , 
km';|f]   , s8f vfnsf]    sf]   nf]   gL b]   vfkb{   5 .  

•	 km+u; sf]   gf]   gL cWoog u/   L km+u;sf]    klxrfg ug]   {    .  

•	 km+u; ljraf6 km}   lnP/    5]   plt/    a9\b}    hfG5 . ctM o;/   L aflx/    km}   lnFb}    hfg]    qmddf ljr 
efu k"/   fgf]    jf jo:s x'gfn]    :kf]   /    klg pTkGg x'g]    yfN5 . ;"Idbz{   soGqdf klxrfg 
ug'{   kbf{    sf]   nf]   gLsf]    ljrsf]    :kf]   /    /    5]   psf]    xfO{   kmL cfpg]    u/   L gd"gf lng' k5{    .  

-u_ :nfO{   8 sNr/    ljlw (Slide culture)

km+u;sf]    agfj6sf]    cjnf]   sg :nfO{   8df sNr/   åf/   f ug{    ;lsG5 .  

cfjZos ;fdu|Lx¿ M

•	 Sabouraud Dextrose Agar (SDA) 
•	 :nfO{   8 /    se/   l:nk

•	 cf]   l;nf]    sIf (Moist chamber)
•	 Ogf]   s'n]   l6Í n'k÷jfo/   

ljlw M

•	 Sabouraud Dextrose Agar (SDA) sf]    !^ ld=ld= sf]    juf{   sf/    6'qmf sf6\g]    /    
:nfO{   8df /   fVg]    .  

•	 SDA 6'qmfsf]    rf/   }   lt/    km+u; Ogf]   s'n]   ;g ug]   {    se/   l:nkn]    SDA 6'qmfnfO{    5f]   Kg]    .  
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•	 :nfO{   8nfO{    cf]   l;nf]    sIfdf /   fVg]    .  

•	 km+u;sf]    j[l4 b]   lvg yfn]   kl5 Pp6f ;kmf :nfO{   8df ! yf]   k NofS6f]   lkmgf]   n s6g An" 
/   fVg]    . se/   l:nk p7fP/    NofS6f]   lkmgf]   n s6g An' dfly /   fVg]    .  

•	 ;"Idbz{   soGqdf $)× cAh]   lS6de n]   G;df hfFRg]  .  
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efu – % /   Qm k/   LIf0f (Blood examination)

$^= x]   df6f]   nf]   hL ;DaGwL zAbfjnL (Haematological Terminology)

Plgldof (Anaemia) M  x]   df]   Unf]   ljg, lk=l;=le= jf cf/   =lj=l;= ;+Vof 
;fdfGoeGbf sd x''g' .  

Plg;f]   ;fO6f]   l;; (Anisocytosis)  : cf/   = lj=l;= sf]    -gfk_ ;fOhdf km/   s x'g]    .  

a]   ;f]   lkmlns l:6lKnÍ (Basophillic stippling) M cf/   =lj=l;= leq lgnf]    /   Ísf s0fx¿ b]   lvg' .  

lAnl8ª 6fOd (Bleeding time) M 3fpx¿af6 /   ut cfpg aGb x'g]    ;do .  

akmL sf]   6 (Buffy coat) M /   utnfO{    ;]   lG6«km\o'h u/   ]   kl5 cf/   =lj=l;= dfly hDdf 
ePsf]    ;]   tf efu hDdf No'sf]   ;fO{   6, y|Djf]   ;fO6x¿ 
x'G5g\ .  

sf]   u'n]   ;g (Coagulation time) M Unf; 6\o"adf /   ut hDg nfUg]    ;do .  

lqmg]   ;g (Crenation) M sf]   ifx¿ v'lDrP/    sfF8fh:tf]    3]   /   f b]   lvg', lqmg]   ;g 
x'g'sf]    sf/   0f h:t}    M /   ut :d]   o/    l9nf]    ;'sfpgfn]   , 
a9L tfkqmd /    kmf]   x/    Unf; :nfO{   8sf]    k|of]   uaf6 
x'g]     .

l8km/   ]   lG;on No'sf]   ;fO{   6 sfpG6 

(Differential leucocyte count) M An8 l:do/   df b]   lvPsf ljleGg k|sf/   sf 
No'sf]   ;fO{   6sf]    u0fgf .  

O{   l/   y|f]   ;fO{   6f]   l;; (Erythrocytosis) M cf/   =lj=l;= sf]    ;+Vof ;fdfGoeGbf a9L x'g]    .  

O{   l/   y|f]   ;fO6f]   k]   lgof (Erythrocytopaenia) M k]   l/   km]   /   n /   utdf cf/   =lj=l;= sf]    ;+Vofdf ;fdfGo 
eGbf sd x'g]    .  

u|]   g'nf]   ;fO{   6 (Granulocyte) M No'sf]   ;fO{   6 h;sf]    hLj/   ;df s'g}    vf; s0fx¿ 
e]   l6G5 -Go'6«f]   lkmn, Ocf]   l;g]   flkmn, a]   ;f]   lkmn_ .  

x]   df]   ;fO6f]   ld6/    (Haemocytometer) M /   utsf]    sf]   ifx¿ s'n u0fgf ug{    k|of]   u ul/   g]    pks/   0f 

No'sf]   ;fO{   6f]   l;; (Leucocytosis) M /   utdf No'sf]   ;fO6sf s'nu0fgf ;fdfGoeGbf a9L 
x'G5 .  

No'sf]   ;fO{   6f]   k]   lgof (Leucocytopaenia) M /   utdf No'sf]   ;fO6sf]    s'nu0fgf ;fdfGoeGbf sd 
x'g]    .  

Go'6«f]   k]   lgof (Neutropaenia) M /   utdf Go'6«f]   lkmn sf]   ifsf]    ;+Vofdf sld x'g]    .  

Go'6«f]   lkmnLof (Neutrophillia) M  /   utdf Go'6«f]   lkmn sf]   ifsf]    ;+Vof a9L x'g]    .  

?n]   S; kmd]   {   zg (Rouleaux formation) M cf/   =lj=l;= k}   ;fsf]    rfª nfu]    h:t}    b]   lvPdf 
;fwf/   0ftof 3f]   8f /    e}   +;Lsf]    /   utdf b]   lvG5 .  

l;km\6 6' b n]   km\6 (Shift to the left) M kfsf]    gePsf u|]   g'nf]   ;fO{   6sf]    ;+Vof a9L x'g]    .  

l;km\6 6' b /   fO{   6 (Shift to the right) M kl/   kSj ePsf u|]   g'nf]   ;fO{   6sf]    ;+Vof a9L x'g]   .  
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$&= /   ut aGg]    tl/   sf

/   ut e|'0f cj:yfdf sf]   l/   of]   PnfG6f]   O{   s :ofsdf aGg yfN5 . To;kl5 ^÷& dlxgfb]   lv sn]   hf]    /    lkmof]   n]    
agfpg yfN5 . & dlxgfkl5 xf8sf]    dfl;n]    agfpF5 . /   utdf x'g]    sf]   ifx¿ Anf:6 sf]   ifaf6 aGb5g\ . oL 
sf]   ifx¿sf]    ljsf;sf]    qmddf ljefhg x'g]    ePsf]   ]   n]    o;sf]    ;fOh ;fgf]    x'g  hfG5 .  

$*= /   utdf kfOg]    kbfy{   x¿

-!_ t/   n kbfy{   

•	 kfgL

•	 UofF; -clS;hg, sfj{   g8fO{   cS;fO{   8_

•	 g'gx¿ -SoflN;od, km:kmf]   /   ;, DofUg]   l;od, kf]   6fl;od tyf kmnfdsf Snf]   /   fO8, sfjf]   {   g]   6, 
;Nkm]   6 /    km:km]   6_

•	 k|f]   l6g -PNa'ldg, Unf]   Ao'lng, kmfO{   la|gf]   h]   g_

•	 vfB kbfy{    -Un'sf]   h, sf]   n]   :6]   /   f]   n, Pldgf]    Pl;8_

•	 ljsf/    tTj -o'l/   of, o'l/   s Pl;8, lqmof6Llgg_

•	 OGhfod

•	 xfdf]   {   g

•	 /   ut hDg]    sf/   s tTj -k|f]   y|lDag_

•	 Pl06a8L .  

-@_ 7f]   ; kbfy{   

•	 Ol/   y|f]   ;fO{   6 -cf/   =lj=l;=_

•	 No'sf]   ;fO{   6 -8An'=lj=l;=_

•	 gg u|fg'n/    -df]   gf]   ;fO{   6 /    lnDkmf] ;fO{ 6_

•	 u|fg'n/  -Go"6«f] lkmn, Oof] l;gf] lkmn /  a] ;f] lkmn_

•	 Kn]   6n]   6 -y|f]   Daf]   ;fO{   6_

-#_ /   utsf]    sfd

•	 /   utn]    z/   L/   sf]    ljleGg efusf tGt'x¿df clS;hg k'¥ofpFb5 /    tGt'af6 sfj{   g8fO{    
cS;fO{   8 nUg]    sfd u5{    .  

•	 tGt'x¿df kf}   li6s tTjx¿ k'¥ofpFb5 .  

•	 z/   L/   af6 pTkfbg ePsf grflxg]    tTjx¿nfO{    d[uf}   nf, kmf]   S;f]   , sn]   hf]   , cfGb|f tyf 5fnfsf]    
dfWodaf6 aflx/    lgsfN5 .  

•	 z/   L/   df /   x]   sf]    sf]   if leq /    aflx/    kfgLsf]    dfqf l:y/    /   fV5 .  

•	 z/   L/   sf]    tfkqmdnfO{    l:y/    /   fV5 .  

•	 xdf]   {   gx¿nfO{    ljleGg efudf k'¥ofp5 .  

•	 /   f]   u lg/   f]   ws Ifdtfdf ;xof]   u u5{    .  
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ljleGg kz'x¿df /   ftf]    /   Qm sf]   ifx¿sf]    cfo'

qmd ;+Vof kz'sf]    hft lbg

!= 3f]   8f !$)–!%)

@= ufO{   !^)

#= afv|f !@%

$= e]   F8f &)–!%#

%= s's'/   !)&–!!%

^= la/   fnf]   !@%

-$_ No'sf]   ;fO6\; (Leucocytes)

 An8 l:do/   nfO{    /   f]   dgl:s :6]   g -h:t}    M lhD;f+_ ul/   ;s]   kl5 Go'lSno;sf]    lsl;d, ;fO{   h, 
;fO6f]   Knfhddf ePsf]    bfgfx¿(Cytoplasmic granules), ;fO6f]   Knfhdsf]    efu /   Ísf]    :6]   g 
lnPsf]    cfwf/   df No'sf]   ;fO{   6 sf]   ifx¿ 5'6\ofOG5 . oL sf]   ifx? Go'lSno; ePsf x'G5g\ . l8km/   ]   lG;on 
sfpG6sf]    nflu ljleGg No'sf]   ;fO6x¿ klxrfg ul/   g]    cfwf/   x¿, Go'lSno;sf]    lsl;d, sf]   ifsf]    
;fO{   h, u|]   g'nx¿ ;fO6f]   Knfhd /    :6]   gsf]    /   Í x]   /   ]   /    ul/   G5 .  

 No'sf]   ;fO{   6x¿sf sfdx¿ M km]   uf]   ;fO{   6f]   l;; -hLjf0f'x? lgn]   /   _, Pl06a8L agfP/    -k|lt/   f]   wfTds 
Ifdtf_, /   Qm ljiffbLx¿nfO{    gi6 ug]   {    /    cgfjZos a:t'nfO{    x6fpg]    (Scavanging) sfd u5{    .

-%_ Go'6«f]   lkmn (Neutrophils)

 Go'lSno; nf]   ltbf/    b'O{    b]   lv kfFr -slxn]    sf+xL ;ft_ ;Dd ePsf]   , lgnf]    (Purple violet) 
;fO{   6f]   Knfhd xNsf u'nfjL /   Í /    dl;gf]    s0fx¿ x'G5 . s'v'/   fdf Go'6«f]   lkmN;nfO{    x]   6]   /   f]   lkmn 
(Heterophils) egLG5 .

-^_ Ojf]   l;gf]   lkmn (Eosinophils)

 Go'lSno; Go'6«f]   lkmnsf]    eGbf lkmSsf x'g]    , b'O{   j6f nf]   lt x'g]    , h'g rZdf h:t}    b]   lvG5 . ;fO{   6f]   Knfhd 
w]   /   }    w]   /   }   , uf]   nf]    jf c08fsf/    /   ftf]    7"nf s0fx¿ x'G5g\ . of]    Allergic reaction df a9\5 . o;n]    
/   Qm ljiffbL gf; kf5{    -z/   L/   df k||j]   z u/   ]   sf aflx/   L kbfy{    x6fpF5_ .  

-&_ j]   ;f]   lkmn (Basophils)

 o;nfO{    df:6sf]   if (Mast cells) klg egLG5 . Go'lSno; d[uf}   nf cfsf/   sf]    x'G5 t/    ;fO{   6f]   Knfhd 
uf8f lgnf]    7"nf, ;fgf bfgfx¿ x'G5 h;n]    5f]   k]   /    :ki6 b]   lvg ;lsFb}   g, h;df x]   kfl/   g /    lx:6fdfOg 
x'G5 . ;fwf/   0ftof sf]   ifx¿ /   ut k/   LIf0f ubf{    b]   lvFb}   gg\ .  

-*_ lnDkmf]   ;fO{   6 (Lymphocytes)

 Go'lSno; uf]   nf]    /    uf9f lgnf]    x'G5 . ;fO6f]   Knfhd Go'lSno;sf]    lsgf/   sf]    jl/   kl/    sd dfqfdf 
x'G5 . gofF 7"nf]    ;fO{   hsf]    x'G5 /    hlt k"/   fgf]    eof]    sf]   ifx¿ ;fgf]    eP/    hfG5 .  

 sfd M PlG6j8L agfpg]    sfo{   df ;+nUg x'G5 .  
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-(_ df]   gf]   ;fO6 (Monocytes)

 Go'lSno; sf]   ifsf]    5]   pdf x'G5 /    d[uf}   nf cfsf/   sf]    x'G5 . o;sf]    /   Í lkmsf lgnf]    x'G5 . ;fO{   6f]   Knfhdf 
w'nf]    h:tf]    /    s]   xL u'nfjL /   Ísf bfgfx¿ x'G5g\ . e]   s'n ePsf]   n]    lkmFh h:tf]    b]   lvG5 . lkmsf 
lgnf]    x'G5 . hLjf0f'x? lgNg]    ePsf]   n]    o;nfO{    :s]   e]   lGhª sf]   if klg egLG5 . oL sf]   ifx¿ /   utdf 
x'g]    ;aeGbf 7"nf]    sf]   if x'g\.  

 sfd M :s]   e]   lGhª -/   ut jf z/   L/   sf]    cgfjZos kbfy{   nfO{    x6fpg]    ._

-!)_ y|Djf]   ;fO{   6 (Thrombocytes)

 logLx¿ Go'lSno; gePsf ;fgf c08fsf/    jf uf]   nfsf/    x'G5g\ . lhD;f :6]   gaf6 /   ÍfpFbf lgnf]    /    
u'nfjL s0fx¿ x'G5g\ . logLx¿sf]    cfsf/    /    ;fO{   h km/   s x'g]    ;S5 .  

 sfd M /   ut hDg ;xof] u ug{ ' xf]  .  

$(= k|of]   uzfnfdf k|of]   u x'g]    Pl06Sjf]   u'n]   06sf]    tflnsf

Pl06Sjf]   u'n]   06 !) ld=ln= /   utnfO{     
rflxg]    dfqf

kmfO{   bf a]   kmfO{   bf

EDTA (Ethylene  

Diamine Tetra Acetic 

Acid)

!) ld=ln= u|fd Kn]   6n]   6 snlDk+u 
x'Fb}   g . sf]   7fsf]    tfkqmd ^ 
306f /   fVg ;lsG5 .  

dfqf w]   /   }    ePdf sf]   if 
v'lDrG5 . ;f]   l8od, kf]   6fl;od /    
Sofnl;od hf“rg ;lsFb}   g .  

Heparin !–@ ld=ln= u|fd cf/   =lj=l;= sf]    ;fOhdf 
sd c;/    u5{    .  

dx+uf]    x'G5 . lxdf6f]   nhL k/   LIf0fsf 
nflu pko'Qm x'Fb}   g .  

Sodium citrate !)–@) ld=ln= u|fd /   ut;Fu /   fd|f]    ldl;g]   afof]   s]   ldsn /    lxdf6f]   nhL 
k/   LIf0fsf nflu pko'Qm x'Fb}   g .  

Potassium oxalate @) ld=ln= u|fd /   ut;Fu /   fd|f]    ldl;g]   afof]   s]   ldsn /    lxdf6f]   nhL 
k/   LIf0fsf nflu pko'Qm x'Fb}   g .  

Sodium oxalate @) ld=ln= u|fd /   ut;Fu /   fd|f]    ldl;g]   afof]   s]   ldsn /    lxdf6f]   nhL 
k/   LIf0fsf nflu pko'Qm x'Fb}   g .  

Double oxalate 

(Potasium 

oxalate/   Ammonium 

oxalate)

@) ld=ln=u|fd lxdf6f]   nhL 6]   i6sf nflu 
pko'Qm x'G5 .  

An8 o'l/   of k/   LIf0fsf nflu 
pko'Qm x'Fb}   g .  

Sodium fluoride !) ld=ln= u|fd An8 Un'sf]   hnfO{    ;'/   lIft 
/   fV5 .  

ljiffn' x'g]  , An8 6«fG;km\o'hgnfO{    
pko'Qm x'Fb}   g .  

%)= /   ut ;+sng

/   ut ;+sng ljleGg kz'x¿df ljleGg 7fpFaf6 ul/   G5 . /   ut ;+sng ug]   {    a]   nfdf kz'nfO{    /   fd|/   L lgoGq0fdf 
/   fVg'kb{   5 . /   ut ;+sng ug'{    cl3 gzf -Vein_ ePsf]    efusf]    /   f}   +nfO{    s}   lrn]    sf6\g]    /    cfjZos k/   ]   df An]   8n]    
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v'ls{   g' klg h?/   L x'G5 . To;kl5 l:k|6 nufpgfn]    gzf ;lhn}    kQf nufpg ;lsG5 . /   ut lng' cufl8 
h'u'n/    gzfnfO{    lyr]   /    km'nfpg]    . ca gofF Eofs'6]   g/    xf]   N8/   df lg8n lkm6 ug]   {   , ;fy}    Eofs'6]   g/    6\o"a lg8nsf]    
leq 3]   /   f;Dd cfpg]    u/   L lkm6 ug]   {    . Ps xftn]    gzfnfO{    km'nfP/    csf]   {    xftn]    gzfdf /   f]   Kg]    . gzfdf lg8n 
/   f]   k]   kl5 Eofs'6]   g/    6\o"a leq a9fpg]    . /   ut cfpg yfN5 . /   ut gcfPdf xNsf Eofs'6]   g/    tfg]   /    k'gM k|of; 
ug]   {    . Psk6s /   ut gcfPdf gofF Eofs'6]   g/    6\o"a /   fVg' k5{    .  

 %)=! /   ut ;+sngsf nflu k|of]   u ul/   g]    ljleGg Eofs'6]   g/   x¿

-!_ l;/   dsf]    nflu PlG6Sjf]   u'n]   G6 gePsf]    -/   ftf]    Sofk ePsf]   _ 6\o"a .  

-@_ x]   df6f]   nf]   lhsn hf“rsf]    nflu EDTA PlG6sf]   u'n]   G6 ePsf]    -a}   hgL /   Ísf]    Sofk ePsf]   _ 
6\o"a .

-#_ afof]   s]   ldsn hf“rsf nflu xl/   of]    lasf]   {    (Heparin) ePsf]    6\o"a .  

 %)=@ kz'kG5Lx¿sf]    /   ut ;+sng ug]   {    c·x¿

kz'sf]    hft /   ut ;+sng ug]   {    7fpF lgl8nsf]    ;fO{   h -u]   h_

3f]   8f h'u'n/    e]   g !*–!( u]   h÷!=%–@Æ nDafO{   

ufO{    /    e}   F;L h'u'n/    e]   g !*–!( u]   h ÷!=%–@Æ nDafO{   

e]   F8f /    afv|f h'u'n/    e]   g @) u]   h ÷!=%–@Æ nDafO{   

a+u'/   sfgsf]    gzf jf PG6]   l/   o/    e]   gfsfef @) u]   h ÷!=%–$Æ nDafO{   

s'v'/   f kv]   6fsf]    gzf jf h'u'n/    e]   g @!–@# u]   h ÷!–!=%Æ nDafO{   

s's'/   ;]   kmflns jf ;]   lkmg; e]   g @)–@@ u]   h ÷!=%Æ nDafO{   

la/   fnf]   ;]   kmflns jf ;]   lkmg; e]   g @)–@@ u]   h ÷!=%Æ nDafO{   

v/   fof]   sfgsf]    gzf @@–@# u]   h ÷!–!=%Æ nDafO{   

d';f cjf{   O6n ;fOg; dfOqmf]   x]   df6f]   lqm6 6\o"a k|of]   u ug]   {    

%!= /   utnfO{    e08f/    ug]   {    ljlw

-!_ /   ut lgsfln;s]   kl5 l;l/   ~haf6 l;of]    x6fP/    dfq /   utnfO{    af]   tndf /   fVg'k5{    . knGh/    lyRbf 
rfkn]    /   Qmsf]   ifx¿ lau|g ;S5g\ .  

-@_ PlG6sf]   u'n]   G6 ePsf]    /   ut /   fv]   kl5 b'O{    tLg rf]   6L xNsf;Fu /   utnfO{    tn dfly ldl;g]    u/   L 
rnfpg' kb{   5 . o;n]    ubf{    PlG6sf]   u'n]   G6 /   utdf /   fd|/   L ldl;G5 . 6\o"ax¿df /   a/    :6k/    jf lasf]   {    
/   fd|f]    nfUg]    x'g' kb{   5 .  

-#_ ;+sng ul/   Psf]    /   utnfO{    Ps 306fleq k/   LIf0f z'? ug'{   kb{   5 . olb ;do gePdf @$ 306fleq 
k/   LIf0f ug{    /   ]   k|mLh]   /   ]   6/   df $° ;]   lG6u|]   8df /   fVg'k5{    . /   ]   k|mLh]   /   ]   6/   df /   flvPsf]    /   ut gd"gfnfO{    k/   LIf0f 
ug{    cfwf 306f cufj}    sf]   7fsf]    tfkqmddf Nofpg aflx/    lgsfn]   /    /   fVg' k5{    . k|of]   u ug'{   cl3 b'O{    
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xTs]   nfsf]    ljrdf xNsf;Fu 6\o"anfO{    a6f/   ]   /    /   utnfO{    ld;fpg' k5{    t/    hf]   8;Fu xNnfpg' x'Fb}   g .  

tl/   sf M

-!_ /   utsf]    gd"gfnfO{    ;kmf a/   km jf cfO; /   fv]   sf]    s'n aS;df s]   xL 306f /   fVg ;lsG5 .  

-@_ /   ut ;+sng ul/   Ps}    a]   nf 6\o"ax¿df /   flv;s]   kl5 afFsL !÷@ yf]   kf /   ut Unf; :nfO{   8df An8 
l:do/    agfpg k|of]   u ug'{   kb{   5 .  

-#_ An8 l:do/    agfO;s]   kl5 ldyfgf]   n @–# yf]   kf !÷@ ldg]   6;Dd /   fVg' kb{   5 . An8 l:do/    ePsf]    
:nfO{   8nfO{    k|of]   uzfnfdf nfgsf nflu ;'sfP/    ;kmf ;]   tf]    sfuhdf jf l6:o' k]   k/   df a]   /   ]   /    
nfg' kb{   5 jf :nfO{   8 aS;df /   fVg ;lsG5 . yd{   ;leq jf a/   km ePsf]    s'njS;df o;nfO{    
sbflk /   fVg' x'Fb}   g .  

 %!=! l;/   d ;+sng ug]   {    tl/   sf

-!_ l;/   d ;+sngsf]    nflu /   utnfO{    /   ftf]    lasf]   {    ePsf]    Eofs'6]   g/   df ;+sng ug'{   k5{    . ;f]    6\o"anfO{    
sf]   7fsf]    tfkqmddf !–@ 306f 9NsfP/    /   fvL /   utnfO{    hDg lbg'k5{    . /   ut hld;s]   kl5 
/   ]   k|mLh]   /   ]   6/   df /   ftel/    Sn6 l/   6«fS;gsf]    nflu /   fVg ;lsG5 /    o;n]    l;/   d ;lhn}    5'6\ofpg 
d2t k'¥ofpF5 .  

-@_ csf]   {    lbg /   ]   k|mLh]   /   ]   6/   af6 pQm 6\o"a lgsfn]   /    l;/   dnfO{    lj:tf/   }    l;/   d hDdf ug]   {    efondf 
kf:r/    lkk]   6n]    lemFSb}    /   fVg'kb{   5 .  

-#_ afFsL l;/   d lgsfNgsf]    nflu 6\o"anfO{    ;]   lG6«km\o'h ug'{   kb{   5 /    l;/   d lgsfn]   /    l;/   d hDdf 
ug]   {    efondf /   fVg'kb{   5 . l;/   dsf]    /   Í xNsf kx]   Fnf]    x'G5 .  

-$_ l;/   d /   fv]   sf]    efonx¿nfO{    /   ]   k|mLh]   /   ]   6/   df /   fVg'k5{    . olb w]   /   }    lbg;Dd k/   LIf0f ug{    ;lsPg 
eg]    l8k k|mLhdf klg /   fVg ;lsG5 .  

%@= x]   df]   Unf]   ljgsf]    cGbfhL ug]   {    ljlw

/   ftf]    /   Qmsf]   lifsfdf x'g]    /   ÍnfO{    x]   df]   Unf]   ljg egLG5 . o;n]    /   Qmsf]   lifsf /    /   utsf]    /   Í /   ftf]    agfpF5 .  
/   utdf o;sf]    sld ePsf]    cj:yfnfO{    /   QmcNktf (Anemia) egLG5 . /   utdf o;sf]    dfqf olsg ug{    
ljleGg lsl;daf6 gfKg ;lsG5 .  

%@=! Pl;8 x]   dfl6g jf ;xlnh x]   df]   Unf]   ljgf]   ld6/    (Sahli's Method)

 o; tl/   sfdf cfFvfn]    x]   /   ]   /    ;xlnh x]   df]   Unf]   ljgf]   ld6/   sf]    d2tn]    x]   df]   Unf]   ljgsf]    gfk ul/   G5 .  

 l;4fGt M /   utnfO{    N/   10 HCl df ld;fO{   G5 /    x]   df]   Unf]   ljg Pl;8x]   dfl6gdf ablnG5 . h;sf]    
/   Í v}   /   f]    /   ftf]    x'G5 . ;f]    Pl;8x]   dfl6gnfO{    % ldg]   6kl5 Dilution u/   L Comparator df ePsf]    
Standard /   Í;Fu x]   /   L t'ngf ul/   G5 .  

Unf; /8

;fxlnh x]df]Unf]jlg 6\o'a

;fxlnh sfdk]/]6/
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%@=@ ;fO{   gd]   6x]   df]   Unf]   ljg ljlw (Cyanmethemoglobin Method)

 o; ljlwaf6 Drabkin's solution ;Fu x]   df]   Unf]   ljgsf]    k|ltlqmof u/   L x]   df]   Unf]   ljgsf]    dfqf kQf 
nufpg ;lsG5 .  

 l;4fGt M x]   dfUnf]   ljg Potassium ferricyanide ;Fu Alkaline lk=Pr= df k|ltlqmof 
eO{    Methemoglobin aGb5 . o;/   L ag]   sf]    Methemoglobin potassium cyanide 
;Fu k|ltlqmof eO{    Cyanmethemoglobin aGb5 h'g /   ftf]    /   Í sDKn]   S;sf]    ?kdf b]   lvG5 /    
o;nfO{    snl/   ld6/    jf :k]   s6«f]   kmf]   6f]   ld6/   sf]    ;xfotfn]    gflkG5 jf Optical density lnO{   G5 .  

 cfjZos ;fdu|Lx¿ M

•	 6]   i66\o"a 

•	 lkk]   6 %ld=ln= cfoftsf]   

•	 dfOqmf]   lkk]   6 @) dfOqmf]    ln= cfoftsf]    /    l6K;

•	 6]   i66\o"a ¥ofs

•	 sf]   nf]   l/   ld6/    jf :k]   S6«f]   kmf]   6f]   ld6/    tyf So'j]   6 .  

•	 Drabkin's solution (Hemoglobin reagent)
•	 Cyanmethemoglobin standard

 b'a}}    l/   Ph]   G6fnfO{    @–*° ;]   lG6u|]   8df /   fvL Dofb ;dfKt gx'Gh]   n k|of]   u ug{    ;lsG5 /    Drabkin's 
solution ;kmf /    xNsf kx]   Fnf]    /   Ísf]    x'G5 .  

ljlw M

•	 /   utsf]    gd"gf ;+Vof cg';f/    6]   i66\o"adf lng]    /    k|To]   s 6\o"adf qmd;+Vof gDa/    n]   Vg]    . k|To]   s 
6\o"adf %ld=ln= Drabkin's solution /   fVg]    .  

•	 k|To]   s 6]   i66\o"adf qmdzM gDa/    ldnfO{    0.02ml -@) dfOqmf]    ln6/   _ sf b/   n]    /   fd|f]   ;Fu 
ldl;Psf]    /   ut /   fVg]    /    Drabkin's solution /    /   ut /   fd|f]   ;Fu ld;fO{    !) ldg]   6 5f8\g]    .  

•	 csf]   {    Pp6f 6]   i66\o"adf % ld=ln= Drabkin's solution /   fVg]    of]    6\o"anfO{    blank egLG5 .  

Reagent Blank Test
Hemoglobin reagent 5 ml 5 ml

Whole blood – 0.02 ml

•	 sf]   nf]   l/   ld6/    jf :k]   S6«f]   kmf]   6f]   ld6/    540 nm -gfgf]    ld6/   _ sf]    lkmN6/    ;]   6 ug]   {    /    Blank sf]    
3f]   n So'j]   6df vGofO{   ) df ;]   6 ug]   {    .  

•	 x]   df]   Unf]   ljg :6foG88{    3f]   nsf]    Optical Density (OD) lng]    /    ;a}    k/   LIf0f g'dgfsf]    klg 
OD lng]    .  

Calculation:
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        Hb (gm/   dl) = 
OD of the test sample

OD of the Hb std.
× concentration × dilution factor

Dilution factor kQf nufpg]    tl/   sf M

 Dilution factor =  
Volume of diluent solution

Volume of blood used

  = 5000
20  dfOqmf]    ln6/      

=  250

x]   df]   Unf]   ljg dfqf lgsfNg]   

 k/   LIf0f gd"gfsf]    OD 
= 0.321

 :6\ofG88{    3f]   nsf]    OD = 0.398 

 :6\of088{    3f]   nsf]    x]   df]   Unf]   ljg = 60mg/   100 ld=ln= 

 8fon'zg km\ofS6/    = 250

 x]   df]   Unf]   ljg u|fd ÷ ld=ln= =  0.321×250×600
0.398  

= 12.09

x]   df]   Unf]   ljg kl/   0ffdsf]    ljZn]   if0f M

 ljleGg lsl;dsf]    /   QmcNktfdf x]   df]   Unf]   ljgsf]    
dfqf 36\b5 . /   ftf]    /   Qmsf]   ifsf]    ;+Vof /   utdf 
jf x]   df]   Unf]   ljgsf]    dfqf /   ftf]    /   Qmfsf]   ifleq 
sdx'g]   fn]    jf b'a}}    sf/   0fn]    /   QmcNktfx'g]    
;Sb5 . Polycythemia /   ftf]    /   Qmsf]   ifsf]    
j[l4 ePsf]    a]   nf x]   df]   Unf]   ljgsf]    dfqf /   utdf 
a9L x'g  ;S5 .  

%#= Ol/   y|f]   ;fO{   6 ;]   l8d]   G6]   ;g /   ]   6 jf O{   =P;=cf/   =

s'g}    ;fFu'/   f]    glndf PlG6sf]   u'n]   G6 ld;fOPsf]    7f8f]    kf/   ]   /    /   fVbf o;df ePsf /   ftf /   Qmsf]   ifx¿ lylu||G5 . oxL 
lylu|g]]    k|lqmofnfO{    k|lt 306fdf slt x'G5 ;f]    sf]    cjnf]   sgaf6 s]   xL /   f]   ux¿sf]    sf/   0f /   utdf b]   lvg]    
v/   faL yfxf kfpg ;lsG5 . of]    b/   nfO{    tkl;ndf pNn]   lvt tl/   sfaf6 gfKg ;lsG5 .  

%#=! j]   i6/   lu|gsf]    tl/   sf (Westergreen's Method)

cfjZos ;fdu|Lx¿ M

-!_ j]   i6/   lu|g lkk]   6 -b'a}}   tkm{    d'v v'Nnf ePsf]   _ #) ;]   =ld= nfdf]    x'G5 /    o;sf]    leqL uf]   nfO{    
@=% ld=ld= x'G5 . tnsf]    @) ;]   =ld= nfO{    ) b]   lv @)) -ld=ln= ld6/   _ ;DdafFl8Psf]    x'G5 

lrq #% j]   :6/   lu|g tl/   sfaf6 O{   =P;=cf/   = ug]   {   

lrq –#^ ljG6«f]   a tl/   sfaf6 O{   =P;=cf/   = ug]   {   
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-dfly ) /    tn @))_ .  

-@_ 6«fO;f]   l8od l;6«]   6sf]    #=* k|ltztsf]    3f]   n (3.8% tri-sodium citrate)

-#_ j]   i6lu|g lkk]   6 ¥ofs

ljlw M

-!_ O{   =P;= cf/   = gfKgsf]    nflu Pp6f efPndf /   ut hDg glbg]    /   ;fog 6«fO;f]   l8od l;6«]   6sf]    
#=* k|ltztsf]    3f]   nsf]    (3.8% tri-sodium citrate) Ps efunfO{  $ efu /   utdf 
ld;fpg' kb{   5 .  

-@_ Sucking bulb sf]    k|of]   u u/   L lkk]   6df /   ut e/   ]   /    j]   i6/   lu|g lkk]   6 ¥ofsdf 7f8f]    kf/   ]   /    
/   fVg' kb{   5 .  

-#_ l7s Ps 306fkl5 /   utdf e|Psf /   ftf /   Qmsf]   ifsf]    dflyNnf]    tx x]   /   L /   ]   s8{    ug'{    kb{   5 .  
) b]   lv /   ftf /   Qmsf]   ifsf]    tx hxfF;Dd k'u]   sf]    5 ToxL g}    O{   =P;=cf/   = xf]    . o;nfO{    ldlnld6/    
k||lt 306fsf b/   n]    hgfOG5 .  

 of]    tl/   sf Wintrobe's Method eGbf /   fd|f]    tl/   sf dflgG5, lsgeg]    o;df 6\o"asf]    nDafO{     
a9L x'G5 /    /   fd|/   L k9\g ;lsG5 .  

%#=@ ljG6«f]   jsf]    tl/   sf (Wintrobe's Method)

 cfjZoss ;fdu|Lx¿ M

-!_ ljG6«f]   j 6\o"a (Wintrobe's tube) !! ;]   =ld= nfdf]    x'G5 /    leqL uf]   nfO{    @=% ldlnl6/    
x'G5 . tnsf]    !) ;]   =ld= nfO{    !)) ldlnl6/   b]   lv ) -dfly_ b]   lv !)) -tn_ ;Dd afFl8Psf]    
x'G5 /    o; 6\o"aaf6 gfksf]    nflu !)) dfly /    ) tn n]   lvPsf]    x'G5 .  

-@_ ljG6«f]   j 6\o"a ¥ofs (Wintrobe tube rock)

-#_ kf:r/    lkk]   6 jf nfdf]    lgl8n .  

ljlw M

-!_ o; tl/   sfaf6 O{   =P;=cf/   = gfKgsf]    nflu EDTA ld;fOPsf]    /   ut k|of]   u ul/   G5 . /   ut 
6\o"adf kf:r/    lkk]   6sf]    (Paster pipette) jf nfdf]    lgl8nsf]    k|of]   u u/   L eg]   {    .  

-@_ o; 6\o"anfO{    ljG6«f]   j 6\o"a ¥ofsdf 7f8f]    kf/   ]   /    /   fVg]    .  

-#_ l7s Ps 306fkl5 /   ftf /   Qmsf]   ifsf]    dflyNnf]    tx x]   /   L /   ]   s8{    /   fVg]    . ) b]   lv /   ftf /   Qmsf]   ifsf]    
tx hlt tn em/   ]   sf]    5 Tolx g}    O{   =P;=cf/   = xf]    .  

%#=# O{   =P;=cf/   = df x'g]    q'l6sf sf/   0fx¿

-!_ unt PlG6sf]   u'n]   G6 jf o;sf]    unt dfqfdf -a9L jf sd_ x'g' .
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-@_ 6\o"a l;wf gx'g' -#° sf]    km/   sn]    o;sf]    kl/   0ffddf #) k|ltzt;Dd km/   s b]   lvg ;S5_ .  

-#_ kmf]   x/    jf ;kmf gul/   Psf]    6\o"asf]    k|of]   u .  

-$_ /   utdf xfjfsf kmf]   sfx¿ x'g' .  

-%_ Haemolysis ePdf klg O{   =P;=cf/   = km/   s x'G5 .  

-^_ /   ut lems]   sf]    w]   /   }    ;do;Dd /   fv]   /    k|of]   u ug'{    -/   ut lems]   sf]    # 306fleq k|of]   u 
ul/   ;Sg' kb{   5_ .

-&_ 6\o"a xlNng' -l:y/    gx'g'_ cflb .  

%#=$ O{   =P;=cf/   = sf]    kl/   0ffdsf]    ljZn]   if0f

O{   =P;=cf/   = n]    s'g}    klg /   f]   u jf cj:yfsf]    Prognosis ug{    d2t k'¥ofpF5 .  

%#=% O{   =P;=cf/   = a9L x'g]    /   f]   u jf cj:yfx¿

lh0f{    ;+qmd0f h:t}    Ifo/   f]   u, /   Qm ljiffbL, w]   /   }    a9L ;'hg jf w]   /   }    sf]   ifx¿ gi6 x'g]  , ue{    cj:yf 
-bf]   ;|f]    dlxgf kl5_ /    AofPsf]    b'O{    dlxgf;Dd, Nephrosis, ;a}    vfn]    Shock x¿df, zNo 
lrlsT;fsf]    nuQ}    kl5 Infected, Necrotic cyjf Malignant ufG6f]   x¿df, sn]   hf]   sf]    
/   f]   ux¿ cflb .  

%#=^ O{   =P;=cf/   = sd x'g]    /   f]   u jf cj:yfx¿

ev{   /    hGd]   sf aRrfx¿df Polycythemia, Allergy, Sickle Cell Anaemia cflb 
cj:yfx¿df O{   =P;= cf/   = sd x'G5 .  

ljleGg hgfj/   x¿sf]    ;fdfGo O{   =P;=cf/   =

hgfj/   sf]    hflt klxnf]    @) ldg]   6 -ldld_ Ps 306f -ldld_

xfQL – ^!–^#

ufO{    e]   F8f, afv«f ) )

s's'/   – %–@%

la/   fnf]   – &–@#

a+u'/   – !–!$

3f]   8f !%–#* –

%$= KofS8 ;]   n ef]   n'd (Packed Cell Volume or PCV)

%$=! dfO{   qmf]   x]   df6f]   lqm6 ljlw

 cfjZos ;fdu|Lx¿ M x]   df6f]   lqm6 6\o"a, dfO{   qmf]   x]   df6f]   lqm6 ;]   lG6«km\o'h, l:k|6 NofDk jf Sn]   l;n .  

-!_ Pl06sf]   u'n]   G6 ePsf]    /   ut xNsfl;t 6\o"anfO{    tndfly kf/   ]   /    /   utnfO{    ld;fpg]    .  

-@_ Soflkn/   L 6\o"a lnP/    Ps 5]   p /   utdf 8'afpg]    /    tLg rf}   yfO{    6\o"a eg]   {    /    t]   ;f]   {    kf/   L aflx/    
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6fFl;Psf]    /   utnfO{    skf;n]    k'l5lbg]    .  

-#_ Soflkn/   L 6\o"asf]    csf]   {   lt/    Sn]   åf/   f l;n ug]   {    . l;n ul/   Psf]    5]   pnfO{    aflx/   lt/    kmls{   g]    u/   L 
x]   df6f]   lqm6 ;]   lG6«km\o'h d]   lzgdf ;Gt'ng ldnfP/    /   fVg]    .  

-$_ kfFr ldg]   6;Dd !@)))rpm df ;]   lG6«km\o'h ug'{   kb{   5 .  

-%_  ;]   lG6«km\o'h aGb ePkl5 lasf]   {    p3f/   ]   /    x]   df6f]   lqm6 6\o"a lemsL lk=l;=le= gfKg]    .  

of]    hf“r ;fwf/   0f ;]   lG6«km\o'hdf klg ug{    ;lsG5 . o;sf]    nflu ljG6«f]   a 6\o"adf /   ut e/   L %))) 
rpmultdf tL; ldg]   6;Dd ;]   lG6«km\o'h ug'{   kb{   5 .  

%%= /   Qmsf]   if u0fgf (Total Erythrocyte Count)

%%=! s'n /   ftf]    /   Qmsf]   ifu0fgf (Total Erythrocyte Count)

cfjZos ;fdu|Lx¿ M 

•	 sfplG6ª RofDj/    se/   l:nk ;lxt

•	 cf/   =lj=l;= 8fONo'l6ª lkk]   6 -/   ftf]    laF8 ePsf]   _

•	 cf/   =lj=l;= 8fONo'l6ª km\No'8 x]   D; km\No'8 (Haems fluid) jf 8]   l;h km\No'8 (Decies 
fluid), 

•	 jfr Unf; jf ;fgf]    k]   l6«l8;, 

•	 ;"Idbz{   soGq .  

x]   D; km\No'8 agfpg]    ljlw M 

•	 dSo'{   l/   s Snf]   /   fO{   8 )=% u|fd

•	 ;f]   l8od Snf/   fO{   8 !=) u|fd

•	 ;f]   l8od ;Nkm]   6 %=) u|fd

•	 l8l:6N8 jf6/    @))=) ld=ln=

x]   D; kmÒNo'8n]    cf/   =lj=l;= SnlDkª ubf{    /   fd|f]   ;Fu rnfP/   dfq x]   g'{   kb{   5 .  

8]   l;8 kmÒNo'8 M

•	 # k|ltzt ;f]   l8od l;6«]   6 !))=) ld=ln=

•	 Ojf]   l;g jf6/    l;6«]   6 )=^ u|fd

•	 kmdf{   lng !=) ld=ln=

8]   l;h kmÒNo'8af6 sf]   ifx¿ vlK6Psf]    b]   lvFb}   g .  

gf]   6 M cf/   =lj=l;= 8fO{   No'l6ª kmÒNo'8 ahf/   df lsGg kfOg5, olb gkfO{   Pdf dflysf s'g}    Ps 
agfP/    k|of]   u ug{    ;lsG5 .  

ljlw M
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•	 sfplG6ª RofDj/    /    se/    l:nknfO{    /   fd|f]   l;t g/   d l6:o' k]   k/   n]    k'5\g]    /    se/   l:nknfO{    ?n 
ePsf]    efu 9fSg]    u/   L 6fF:g]    .  

•	 8fO{   No'l6ª kmÒNo'8 jfr Unf; jf ;fgf]    k]   l6«l8;df lng]    .  

•	 /   utsf]    gd"gf ePsf]    6\o"anfO{    xNsf;Fu tndfly kf/   ]   /    /   utnfO{    ld;fpg]    .  

•	 cf/   =lj=l;= 8fONo'l6ª lkk]   6 lnP/    )=% lgzfgf;Dd /   ut tfGg]    /    aflx/   kl§ ;'Vvf skf;n]    
k'l5 a9L /   ut 5 eg]    6fon jf Unf;df 6'Kkfn]    5f]   O{    lgzfgfdf n]   en ldnfpg]    .  

•	 8fO{   No'l6ª km\No'8 !)! lgzfgf;Dd tfGg]    /    t'?Gt}    lkk]   6 lgsfn]   /    t]   ;f]   {    kf/   ]   /    /   fVg]   , 6\o"anfO{    
lj:tf/   }    lkk]   6af6 x6fpg]   , lkk]   6sf]    6'Kkfdf cf}   +nfn]    5f]   k]   /    lgsfNg' k5{    .  

•	 xTs]   nfsf]    ljrdf /   fv]   /    ! ldg]   6;Dd /   f]   n u/   L ld;fpg]    klxn]    @–# yf]   kf kmfNg]    /    ! yf]   kf 
se/   l:nksf]    5]   pdf 5f]   Olbg]    h;n]    ubf{    RofDa/    ePsf]    7fpFdf pQm emf]   n km}   lnG5 .  

•	 olb w]   /   }    emf]   n uPdf se/    l:nkdfly kfgL k/   ]   df jf xfjfsf]    kmf]   sf ePdf lgsfn]   /    ;kmf u/   L 
k'gM k|of; ug'{   kb{   5 .  

•	 @ ldg]   6 To;}    cf]   l;nf]    sIfdf 5f8\g]   , klxnf sd kfj/    (10×) ;"Idbz{   soGqdf hf“Rg]    /    kfj/    
a9fP/    -$)×) df hfFRg]  .  

•	 % j6f ldl8od :Sjfo/   df ePsf -$ s'gfsf]    /    ! ljrsf]   _ sf]   7fdf cf/   =lj=l;= uGg]   , o;/   L 
uGbf bflxg]   kl§ /    tNnf]    ;fO{   8df 5f]   Psf]    cf/   =lj=l;= sf]    u0fgf gug]   {    .  

•	 s'n cf/   =lj=l;= nfO{    !),))) n]    u'0fg ug'{   k5{    /    of]    So'ljs ld=ln= df hgfOG5 .  

 lx;fa ug]   {    ljlw M

 R = % j6f ;]   s]   08/   L :Sjfo/   sf]    RofDj/   df ulgPsf hDdf cf/   =lj=l;= ;+Vof

  ! ;]   s]   08/   L :Sjfo/   sf]    ef]   No'd = )=@ × )=@× )=! So'ljs ld=ld= (mm3)

  % ;]   s]   08/   L :Sjfo/   sf]    ef]   No'd = )=@ × )=@× )=! × % So'ljs ld=ld= (mm3)

  % ;]   s]   08/   L :Sjfo/   sf]    ef]   No'd = )=)@ So'ljs ld=ld=

  )=)@ So'=ld=ld= df hDdf R sf]   ifx¿ ulgPsf]    5 .  

  ! So'ljs ld=ld= jf dfO{   qmf]   ln6/   df = 

  /   ut;sf]    8fO{   No';g =1:200

  ! So'ljs ld=ld= jf ! dfO{   qmf]   ln6/   df hDdf sf]   ifx¿ x'G5g\ .  
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%%=@ s'n Zj]   t /   Qmsf]   if u0fgf (Total Leucocyte Count (TLC or TC))

cfjZos ;fdu|Lx¿ M 8An'=lj=l;=, 8fONo'l6ª lkk]   6 -h'gdf ;]   tf]    bfgf x'g]    _, sfplG6ª RofDj/   , se/    
Unf;, ;"Idbz{   soGq, 8An'=lj=l;= 8fONo'l6ª km\No'8 .  

8An'=lj=l;= 8fONo'l6ª agfpg]    tl/   sf M

•	 Un]   l;on Pl;6Ls Pl;8 @ Pd=Pn=

•	 lqm:6n efon]   6 3f]   n ! ld=ln=

•	 l8l:6N8 jf6/    !)) ld=ln=

ljlw M

•	 sfpG6L· RofDj/   sf]    :s]   n ePsf]    efu 5f]   Kg]    u/   L se/    l:nk /   fVg]    .  

•	 PlG6sf]   u'n]   G6 /   fv]   sf]    /   utnfO{    /   fd|f]   ;Fu ld;fpg]    /    8An'=lj=l;= 8fONo'l6ª lkk]   6n]    )=% 
dfs{   ;Dd /   ut tfGg]    . ;'Vvf skf;n]    aflx/   af6 lkk]   6 5]   p;Dd k'l5lbg]    .  

•	 a9L /   ut 5 eg]    cf}   +nfn]    5f]   P/    jf 6fon jf Unf;df 5f]   P/    n]   en ldnfpg]    .  

•	 lkk]   6sf]    !! dfs{   ;Dd 8An'=lj=l;= 8fONo'l6ª km\No'8 yKg]    .  

•	 lkk]   6nfO{    t]   ;f]   {    kf/   ]   /    /   a/    6\o"a lgsfn]   /    b'O{    xTs]   nfsf]    ljrdf /   fvL /   f]   n u/   ]   /    ldnfpg]    .  

•	 @÷# yf]   kf km\No'8 kmfn]   /    Ps ;fgf]    yf]   kf se/   l:nksf]    5]   pdf 5f]   O{   lbg]    /    :s]   n ePsf]    efu 
k"/   f el/   g' kb{   5 /    Ps ldg]   6kl5 5f]   l8lbg]    .  

•	 ;"Idbz{   soGqsf]    10× cAh]   lS6e n]   G;df /   fv]   /    x]   g]   {    . ;"Idbz{   soGqdf sG8]   G;/   nfO{    s]   xL 
tn /   fVg'k5{    o;n]    ubf{    sf]   ifx¿ k|i6 b]   lvG5 .  

•	 s'gfsf]    7"nf]    $ j6f :Sjfo/   df ePsf]    No'sf]   ;fO6x¿ uGg]    o;/   L uGbf bflxg]    /    tnkl§sf]    
nfO{   gdf 5f]   Psf sf]   ifx¿ guGg]    .  
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s'n 8An'=lj=l;= u0fgf M

u0fgf u/   ]   /    k|fKt sf]   ifx¿nfO{    %) n]    u'0fg ug]   {    .  Total count × 50/   cu mm (mm3) 
hgfOG5 .  

W = ulgPsf]    sf]   if ;+Vof

! k|fOd/   L :Sjfo/   sf]    ef]   n'd=! × ! × )=! So'ljs ld=ld=

$ k|fOd/   L :Sjfo/   sf]    ef]   n'd = )=$ So'ljs ld=ld=

)=$ So'ljs ld=ld= df hDdf W sf]   ifx¿

•	 ! So'ljs ld=ld= df W × !÷)=$ sf]   ifx¿

t/    /   utsf]    8fONo';g !M@) 5

! So'ljs ld=ld= jf ! dfOqmf]   ln6/    /   utdf hDdf = 
W × 20

40 = w × 50/   cu mm

s'n No'sf]   ;fO{   6 sfp06nfO{    c;/    ug]   {    cj:yfx¿M

•	 ;fgf]    pd]   /   df ufO{    tyf s's'/   df a9L x'G5 .  

•	 hjfg kz'x¿df a9L x'G5 .  

•	 8/   fPsf]    a]   nf a9L x'G5 .  

•	 Aofpg]    a]   nfdf a9L x'G5 .  

•	 Ct'rqmdf (Estrus) cfPsf]    a]   nfdf a9L x'G5 .  

%^= An8 l:do/    agfpg]    /    :6]   g ug]   {    ljlw

cfjZos ;fdu|Lx¿ M

;kmf Unf; :nfO{   8x¿, s6g, k]   lG;n jf 8fod08 k]   lG;n . gofF :nfO{   8x¿df klg w'nf]    6fFl;Psf]    x'g]    
;S5 . To;}   n]    k|of]   u ug'{   cl3 ;'Vvf skf;n]    /   u8]   /    ;kmf ug'{    plrt x'G5 . o;n]    :nfO{   8df ePsf]    
lrNnf]   kgf klg x6fpFb5 . An8 l:do/    /   ut lgsfNg]    lalQs}    agfpg' kb{   5 .  

•	 b'O{   j6f ;kmf ul/   Psf]    :nfO{   8 lng]    .  
•	 Ps 5]   plt/    Ps yf]   kf /   ut /   fVg]    .  
•	 csf]   {    :nfO{   8sf]    5]   p /   utsf]    cufl8 sl/   j #)–$%° sf]    sf]   0fdf /   fVg]    .  
•	 of]    :k]   |]   8/    :nfO{   8nfO{    lj:tf/   }    /   ut ePsf]    yf]   kflt/    ;fg]   {    . /   utdf 5'g]    lalQs}    :nfO{   8sf]    

wf/   df /   ut km}   lnG5 .  
•	 :k|]   8/    :nfO{   8nfO{    lj:tf/   }    gxNnfO{   sg ;f]   xL sf]   0f sfod /   fvL csf]   {    5]   plt/    :k|]   8 ug]   {    /    

:d]   o/   nfO{    xNnfP/    ;'sfpg]    .  
•	 afSnf]    5]   pdf Unf; dfs{   /    k]   lG;nn]    lgzfg nufpg]    .  
•	 /   utsf]    l:do/   nfO{    o;/   L klg /   dg:sL :6]   g (Romanawsky stain) h:t}    

lhD;f:6]   g, ln:dg:6]   g (Leishman's), /   fO{   6\;:6]   g (Wright's stain) k|of]   u ug{    ;lsG5 .  
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%^=! lhD;f :6]   g /    o;sf]    nflu rflxg]    ;f]   n';g agfpg]    tl/   sf

 lhD;f :6]   g k|foM u/   L l8km/   ]   lG;on No'sf]   ;fO{   6 sfpG6 /    /   utdf x'g]    k/   hLjL k/   LIf0fsf]    nflu 
k|of]   u ul/   G5 .  

 cfjZos ;fdu|Lx¿ M lhD;f :6]   g kfp8/   , d]   hl/   Í l;ln08/   , t/   fh', lUn;]   /   f]   n, ldyfO{   n 
cNsf]   xn, sf]   lgsn km\nf:s -! ln=_, Unf; /   8, lkmN6/    k]k   /   , Unf; kmg]   n /    ljs/    .  

•	 lhD;f :6]   g kfp8/    % u|fd

•	 lUn;/   f]   n jf lUn;/   Lg ## Pd=Pn=

•	 ldyfOn cNsf]   xn ##) Pd=Pn=

•	 sf]   lgsn km\nf:sdf lhD;f :6]   g kfp8/    /   fVg]    /    lUn;]   /   f]   n /   fv]   kl5 %^–^)° ;]   lN;o;df 
! 306f ttfpg]    . a]   nf–a]   nfdf o;nfO{    Unf; /   8n]    rnfpg' kb{   5 . To;kl5 lr;f]    kfg]   {    /    
ldyfO{   n cNsf]   xn xfNg]    /    @$ 306f sf]   7fsf]    tfkqmdd}    /   fVg]    . ljr–ljrdf ld;fpg Unf; 
/   8n]    rnfO{    /   fVg]    .  

•	 ljs/    dfly lkmN6/    k]   k/    /   fv]   sf]    kmg]   n /   fVg]    /    lj:tf/   }    :6]   gnfO{    lkmN6/    ug]   {    . lkmN6/    
ePsf]    :6]   gnf|O{    :6s lhD;f egLG5 /    o;nfO{    /   fd|f]    :6k/    ePsf]    v}   /   f]    af]   tndf :6f]   /    u/   ]   /    
/   fVg'kb{   5 . k|of]   u ug'{   cl3 km]   l/    lkmN6/    ug'{   k5{    .  

km:km]   6 akm/    ;f]   n';g agfpg]    tl/   sf M

lk=Pr= ^=* -x]   df6f]   nf]   lhsn k/   LIf0f_ sf nlu

 kf]   6fl;od 8fO{   xfO{   8«f]   hg km:km]   6 (KH2PO4) ^=@% u|fd

 8fO{   ;f]   l8od xfO{   8«f]   hg km:km]   6 (Na2HPO4) %=) u|fd

 l8l:6N8 jf6/    !))) Pd=Pn=

lk=Pr= ^=@ -/   Qm k/   hLjLsf nflu_

 kf]   6fl;od xfO{   8«f]   hg km:km]   6 (KH2PO4) )=& u|fd

 8fO{   ;f]   l8od xfO{   8«f]   hg km:km]   6 (Na2HPO4) !=) u|fd

 l8l:6N8 jf6/    !))) Pd=Pn=

-!_ An8 k|f]   6f]   hf]   jfsf]    nflu -j]   j]   l;of, l6«kfgf]   ;f]   df jf yfO{   n]   l/   of_ /   ut hf“r ug]   {    ljlw M

cfjZos ;fdu|Lx¿ M lhD;f :6]   g, /   Ífpg]    ¥ofs, skf;, l8l:6N8 jf6/   , akm/    ;f]   n';g,  
Od;{   g cfon, ;"Idbz{   soGq .  
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k|of]   u ug]   {    lhD;f :6]   g agfpg]    ljlw M 

•	 ! efu :6s lhD;f :6]   g /    ( efu km:km]   6 ;f]   n';g -lk=Pr= ^=*_ . 
•	 :6s lhD;f :6]   g /    km:km]   6 akm/    ;f]   n';g -lk=Pr= ^=*_ /   fd|f]    l;t ld;fP/    :6]   gnfO{    

lkmN6/    u/   L sklng hf/   df /   fVg]    . 
•	 An8 l:do/   nfO{    lddyfgf]   ndf ePsf]    sklng hf/   df @–% ldg]   6;Dd 8'afP/    l:y/    

ug]   {    .  
•	 An8 l:do/   nfO{    lgsfn]   /    ;'sfpg]    .  
•	 An8 l:do/   sf]    kftnf]    5]   p tn kg]   {    u/   L lhD;f :6]   g ePsf]    hf/   df cfwf b]   lv Ps 

306f /   fVg]    .  
•	 :nfO{   8nfO{    lgsfn]   /    l8l:6N8 jf6/   n]    lj:tf/   }    kvfNg]    /    ;'sfP/    7f8f]    kf/   ]   /    Draining 

rack df /   fVg]    .  
•	 klxnf ;"Idbz{   oGqsf]    sd kfj/    jf !)x df cAh]   lS6e n]   G;df x]   g]   {    .  
•	 l:do/   sf]    lsgf/   f lt/    Ps yf]   kf O{   d;{   g cfon /   fvL !))x cAh]   lS6e n]   G;df x]   g]   {    .  

%&= ln:dg :6]   g agfpg]    ljlw

)=!% u|fd ln:d :6]   g kfp8/   nfO{    @)) ld=ln= sf]    sf]   lgsn km\nfS;df PA;f]   No'6 ldyfgf]   n !)) 
ld=ln= lnP/    clnslt ld;fpg]    . ha :6]   g ;a}    3f]   lnG5 afFsL ldyfgf]   n ;a}    ldnfpg]    /    v}   /   f]    af]   tndf 
/   fVg]    . cfjZos k/   ]   sf]    a]   nf lkmN6/    u/   ]   /    dfq rnfpg]    . of]    :6]   gsf]    3f]   n lsGg kfO{   G5 .  

•	 An8 l:do/   nfO{    ln:dg :6]   gn]    -%=^ yf]   kf_ 5f]   k]   /    /   fVg]    /    ! ldg]   6;Dd 5f]   8\g]   , l:do/    dfly %, 
^ yf]   kf lk=lj=P;= -lk=Pr= ^=*_ ;f]   n';g /   fVg]    /    lj:tf/   }    :nfO{   8nfO{    xNnfP/    jf d'vn]    km's]   /    
:6]   gnfO{    ld;fpg]    /    % ldg]   6;Dd 5f]   8\g]    .  

•	 :6]   gnfO{    kmfn]   /    An8 l:do/   nfO{    l8l:6N8 jf6/   n]    kvfNg]    . :nfO{   8sf]    k5fl8 efudf l6:o' k]   k/   n]    
a9L :6]   g 6fFl;Psf]    k'l5lbg]    .  

•	 sf]   7fsf]    tfkqmddf :nfO{   8nfO{    9NsfP/    /   fvL ;'sfpg]    .  
•	 cfon O{   d;{   g An8 l:do/    dfly /   fvL ;"Idbz{   soGqsf]    !))x n]   G;df x]   g]   {    .  
•	 ljleGg k|sf/   sf]    8An'=lj=l;= !)) j6f uGg]    .  
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%&=! An8 l:do/   df /   ftf]    /   Qmsf]   ifsf]    lgDg u'0fx¿ x]   g{    ;lsG5 .  

;fO{   h M  sf]   ifx¿sf]    ;fOh ;a}    Psgf;sf]    5, 5}   g x]   g]   {    . ;fgf]    7"nf]    ePdf Plgldof ePsf]    
a'lemG5 .

cfsf/    M  ;a}    Pp6}    cfsf/   sf]    5 jf ljleGg cfsf/   sf]    5 x]   g]   {    .  

/   Í M   xNsf /   ftf]   , xNsf u'nfaL

Go'lSno; M kz'x¿sf]    /   ftf]    /   Qmsf]   ifdf Go'lSno; ePdf Plgldof ePsf]    a'lemG5 . s'v'/   fsf]    
/   ftf]    /   Qmsf]   ifdf Go'lSno; ePsf]    x'G5 .  

%*= x]   df6f]   nf]   lhsn Ol08;]   h

/   Qmsf]   if Ol08;]   h xn u/   ]   /    kz'nfO{    s'g k|s/   sf]    Plgldof 5 eGg]    yfxf kfpg ;lsG5 .  

%*=! ldg sf]   if x]   df]   Unf]   ljg sG;]   G6«]   ;g 
 (Mean Cell Haemoglobin Concentration (MCHC))

of]    OG8]   S;n]    Ol/   y|f]   ;fO6df x]   df]   Unf]   ljgn]    sf]   ifsf]    slt efu cf]   u6]   sf]    5 eGg]    hgfpF5 . o;nfO{    

k|ltztdf k|:t't ul/   G5 .  

lgsfNg]    ;"q M

 MCHC = Hb (g /    dl) × 100
PCV (%)

 =  .............................. %

 Hb (g/   dl) =Haemoglobin in gram /    deciliter

 PCV = Packed Cell Volume (%)

%*=@ ldg sf]   if x]   df]   Unf]   ljg (Mean Cell Haemoglobin (MCH))

 of]    OG8]   S;n]    cf}   ;t /   ftf]    /   Qmsf]   ifdf x]   df]   Unf]   ljg slt tf}   n 5 eGg]    hgfpF5 . o;nfO{    lksf]    (pg) 

u|fd df k|:t't ul/   G5 .  

 lgsfNg]    ;"q M

 MCH = 
Hb (g/    dl)

RBC (in million /    μl)  = ................ pg (picogram)
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%*=# ldg sf]   if ef]   No'd (Mean Cell volume (MCV))

 of]    O{   08]   S;n]    cf}   ;t cf/   =lj=l;= sf]    slt cfotg 5 eGg]    hgfpF5 /    (fl) km]   D6f]   ln6/   df, So'ljs 
dfO{   qmf]   gdf pNn]   v ul/   G5 . lk=l;=le= nfO{    6f]   6n cf/   =lj=l;= n]    efu u/   ]   /    !) n]    u'0fg ug]   {    .  

  MCV = PCV (%)
RBC (million/    μl)  = . ....................... fl (femtoliter)

%(= k/   dfg]   G6 :nfO{   8 agfpg]    tl/   sf

 y  :6]   lgª ul/   Psf]    An8 l:do/   nfO{    hfOlng ePsf]    slKng hf/   df 8'afpg]    . 

 y  Ps yf]   kf Sofgf8f jfn;d jf l8lkPS; se/   l:nkdf /   fVg]    . 

 y  An8 l:do/   nfO{    lgsfn]   /    a9L ePsf]    hfOlng :nfO{   8sf]    Ps 5]   paf6 tsf{   pg]    . 

 y  An8 l:do/    dfly se/   l:nkn]    5f]   lklbg]    /    l8=lk=PS;= /   fd|f]   l;t km}   lng lbg'k5{    . 

 y  a9L l8=lk=PS;= nfO{    lyr]   /    lgsfNg]    /    xfjfsf]    kmf]   sf klg leq ePdf Tof]    klg x6fpg' kb{   5 . 

 y  a9L l8=lk= PS;= nfO{    skf; jf l6:o' k]   k/   n]    k'5\g' k5{    . Ps 5]   pdf n]   jn ug{    l:6s/    
6fFl;lbg]    . :nfO{   8nfO{    ;'Sg lbg'k5{    .  

gf]  6 M– xfn k|ljlwsf]   lj:tf/  ;Fu :jrflnt d]  l;g automatic blood analyzer machine x? 
ahf/  df pknAw 5g\ . w]  /  }   h;f]   k|of]  uzfnfx¿n]   oL d]  l;gsf]   d2tn]   l56f]   /   5l/  6f]   lsl;dn]   
dflysf ;a}   ;'ljwf k|bfg ug{  ]   u/  ]  sf]   5 . oBkL dflysf]   xftn]   ug]  {   k'/  fgf]   ljlwnfO{   eg]   lj;{  g' 
x'Fb}  g . d] lzgaf6 r] s ubf{  cToflws c;fdfGo (Extreme abnormal) x'Fbf d] lzgsf]  
dfkg gldNg]  x'Fbf Dofg'cn ljlwaf6 r] s ug{ ' kg] {  cj:yf x'g;S5 .
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efu ^ ;]   /   f]   nf]   hL k|ljlw (Serological Techniques)

^)= kl/   ro

;]   /   f]   nf]   hL cGtu{   t ljleGg hLjf0f', jLiff0f' /    k/   hLjL /   f]   usf]    lgbfg logLx¿sf]    lj?4 z/   L/   df pTkfbg 
ePsf ljz]   if Pl06a8L åf/f ul/G5 . o; k|lqmofdf /   utdf -l;/   d_ /   x]   sf ljz]   if Pl06a8LnfO{    ljleGg 
;]   /   f]   nf]   lhsn k/   LIf0faf6 cGj]   if0f ul/   G5 . 

^!= Pl06h]   g tyf Pl06a8L

 ^!=! Pl06h]   g

of]    Ps k|sf/   sf]    k|f]   l6g xf]    h;n]    z/   L/   df Pl06a8L pTkfbg ub{   5 /    /   f]   u lj?4 n8\g]    k|0ffnLnfO{    

pTk|]   /l/t u5{    . h:t}   M hLjf0f', jLiff0f' /    k/   hLjL . 

 ^!=@ Pl06a8L

z/   L/   df Pl06h]   gsf]    lj?4 pTkfbg ePsf]    ljz]   if k|f]   l6g xf]   , h;n]    Pl06h]   gnfO{    lgd"{n kfg]   {    sfd 

ub{   5 . h:t}   M Immunoglobulin (IgG)

^@= ;]   /   f]   nf]   hLsf]    l;4fGt

 l;/   ddf ePsf Pl06a8LnfO{    ljz]   if Pl06h]   g k|of]   u u/   L k|ltlqmof u/   fO{    kQf nufOG5 . o;}    u/   L ljz]   if 
Pl06a8L k|of]   u u/   L Pl06h]   g klg klxrfg ug{    ;lsG5 . o; k|lqmofnfO{    Pl06h]   g Pl06a8L k||ltlqmof 
egLG5 . 

^#= ;]   /   f]   nf]   hLsn k/   LIf0fdf Pl06h]   g Pl06a8L kQf nufpg]    tl/   sf

 ^#= ! 8fO{   /   ]   S6 l86]   S;g (Direct Detection)

o; ljlwaf6 Pl06h]   g Pl06a8L k|ltlqmofnfO{    ;f]   em}    b]   Vg ;lsG5 To;nfO{    Direct method 

egLG5 . h:t}    M Complement Fixation Test /    Precipitation Test . 

 ^#=@ Og8fO{   /   ]   S6 l86]   S;g (Indirect Detection)

o; ljlwdf sf/   s tTjsf]    h}   ljs ultljlwnfO{    Pl06a8Ln]    /   f]   sfj6 tyf afwf k'¥ofO{    k/   LIf0f 

ul/   G5 . h:t}    M Neutralisation tyf Haemagglutination k/   LIf0f . 

 ^#=# l/   Ph]   G6nfO{    /   ·fP/    (Detection Marking Reactans)

Pl06h]   g tyf Pl06a8LnfO{    ljz]   if lsl;dsf]    /   Í -/   f]   h a+ufn, n]   6]   S;, sfj{   g, km\nf]   /   f]   ;]   G;_ åf/   f /   ÍfO{    

Pl06h]   g Pl06a8L k|ltlqmof cjnf]   sg ul/   G5 . 
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^$= ;]   /   f]   nf]   lhsn k|ltlqmofsf k|sf/   

^$=! PUn'l6g]   ;g (Agglutination)

 PUn'l6g]   ;g 6]   i6 Pl06h]   g tyf Pl06a8LnfO{    k|ToIf ;Dks{   df /   fvL afO{   G8 u/   fO{    cjnf]   sg 
ul/   G5 . of]    k/   LIf0f :nfO{   8df /    6\o"adf ug{    ;lsG5 . 

-!_ :nfO{   8 k/   LIf0f ljlw

 of]    k/   LIf0f ubf{    :nfO{   8df Ps yf]   kf Pl06h]   g tyf Ps yf]   kf l;/   d /   fvL rnfP/    k|ltlqmof 
x]   g]   {    . k|ltlqmof ePdf PUn'l6g]   ;gsf 5f]   qmf–5f]   qmf b]   lvG5 . 

-@_ 6\o"a k/   LIf0f ljlw

 o; ljlwaf6 kz'sf]    l;/   ddf Pl06a8L 5 jf 5}   g egL yfxf kfpgsf ;fy}    slt dfqfdf 
Pl06a8L 5 egL yfxf kfpg ;lsG5 . of]    ljlw klg c¿ ljlwsf]    bfFhf]   df Psbd}    ;lhnf]    
/    e/   kbf]   {    tyf ;:tf]    kb{   5 . pxfbx/   0f M a|';]   nf]   l;; k/   LIf0f . 

cfjZos ;fdu|Lx¿ M

•	 PUn'l6g]   ;g 6\o"a /    6]   i66\o"a ¥ofs

•	 lkk]   6 ! ld=ln=

•	 dfOqmf]   lkk]   6\; )=% ld=ln=, a|';]   nf]   l;; Pl06h]   g

•	 a|';]   nf]   l;; kf]   lhl6e Pl06a8L

•	 lkmgf]   n ;]   nfOg (NaCl *=% u|fdnfO{    ! ln= l8l:6N8 jf6/   df 3f]   n]   /    !% kf}   08 k|]   ;/   sf 
!% ldg]   6;Dd c6f]   Sn]   e ug]   {   , ;]   nfPkl5 %=) u|fd Phenol ld;fpg]   , olb 3f]   nsf]    
cfotg sd ePdf l8l:6N8 jf6/    ylk ! ln6/    agfpg]   _ . 

ljlw M

•	 ;j{   k|yd % j6f 6]   i66\o"ax¿ ¥ofsdf /   fVg]    /    !, @, #, $, % gDa/    n]   Vg]    . 

•	 ! g+= df )=* ld=ln= lkmgf]   n ;]   nfOg /   fVg]    /    c¿ @, #, $, % df )=% ld=ln= lkmgf]   n 
;]   nfOg /   fVg]    . 

•	 To;kl5 )=@ ldnL l;/   d lng]    /    g+= ! 6\o"adf /   fVg]    /    ;f]    dfOqmf]   lkk]   6\;n]    /   fd|/   L ld;fP/    
lkk]   6n]    tfGb}    5f]   8\b}    ug]   {   , /   fd|/   L ld;fPkl5 )=% ld=ln= l;/   d /    lkmgf]   n ld;fPsf]    (1/   2 
Diluted) emf]   n @ g+= 6\o"adf /   fVg]    . 

•	 @ g+= 6\o"adf klg /   fd|/   L ld;fP/    g+= ! h:t}    )=% ld=ln= emf]   n lemsL 6\o"a g+= # df 
/   fVg]    . 

•	 o:t}    k|sf/   n]    )=% ld=ln= emf]   n lemSb}    ld;fpFb}    $ /    % 6\o"adf k|lqmof k"/   f u/   L cGtsf]    
)=% emf]   n km\ofSg] . 
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•	 ca ;a}    6\o"adf )=% ld=ln= a|';]   nf]   l;; Pl06h]   g /   fVg]    . 6\o"asf]    d'v aGb ug]   {    /    
e6]   {   S; ldS;/   df ld;fpg]    . 

•	 o:t}    k|sf/   n]    a|';]   nf]   l;; kf]   h]   l6e l;/   dnfO{    klg % 6\o"a ljleGg 8fOn';g u/   L 
Pl06h]   g /   fVg]    . 

•	 To:t}    % j6f ;kmf 6\o"adf lgDglnlvt 9+uaf6 Pl06h]   g /    lkmgf]   n ;]   nfOgsf]    3f]   n 
agfP/    /   fVg]    /    d'v aGb ug]   {    . 

6\o"a g+= lkmgf]   n ;]   nfO{   g Antigen k|ltlqmofsf]    bhf{   

! ! efu ± # efu  @%% -±_

@ @ efu ± @ efu  %)% -±±_

# # efu ± ! efu  &%% -±±±_

$ $ efu ± ) efu  !))% -±±±±_

% ) efu ± $ efu  Negative

•	 ca ;Dk"0f{    6\o"anfO{    #&° ;]   lN;o;sf]    OGs'j]   6/   df /   fVg]    . csf]   {    lbg OGs'j]   6/   af6 
lemsL k|ltlqmof eof]    ls ePg hfFRg]  . 

•	 kf]   h]   l6e cfP slt 8fOn'';gdf slt bhf{   df k|ltlqmof eof]    glthf n]   Vg]    . 

•	 8fOn';gsf]    bhf{    M

g+= ! @ # $ %

l;/   d -ld=ln=_ )=@ – – – –

lkmgf]   n )=* )=% )=% )=% )=%

8fOn';g !÷% !÷!) !÷@) !÷$) !÷*)

Pl06h]   g )=% )=% )=% )=% )=%

8fOn';g !÷!) !÷@) !÷$) !÷*) !^)

glthf M olb g+= $ 6\o"adf k|ltlqmof ± ± bhf{    eP l/   oflS6e - ++ in 1/   80 litre n]   Vg]    . 
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^$=@ k|]   l;lk6]   ;g (Precipitation Test)

of]    k/   LIf0f k|of]   uzfnfdf Hofb}    k|rlnt 5 . of]    hf“raf6 hLjf0f', k|f]   6f]   hf]   jf, k/   hLjL jf jLiff0f' /   f]   usf]    
Pl06a8L yfxf kfpg k|of]   u ul/   G5 . o;sf]    vf; k|of]   hg jLiff0f' /   f]   udf cem dxTjk"0f{ / x]   sf]    5 . 

l;4fGt M olb 3'ngzLn Pl06h]   g /    3'ngzLn Pl06a8L -b'a}}    kf/   bzL{    x'G5g_ nfO{    s'g}    dfWoddf 
-kf/   bzL{   _ On]   S6«f]   nfO6sf]    pkl:yltdf Ps csf{   ;Fu k|ltlqmof x'Fbf k|]   l;lkk]   6 eO{    ;]   tf]    /   Í 
b]   vfkb{   5 . h;nfO{    ;lhn}   ;Fu b]   Vg ;lsG5 . o:tf]    k|ltlqmof Pl06h]   g cfkm\g}    lj/   f]   wL Pl06a8L;Fu 
k|ltlqmof eO{    k|s6 x'G5 . Pl06h]   g /    Pl06a8L a]   Un}    eP o:tf]    k|ltlqmof x'Fb}   g . k|]   l;lk6]   ;g ljlw 
jLiff0f' h:t}   M /   fgLv]   t, uDaf]   /   f]   , cf/   =kL, kL=kL=cf/   , d/   ]   S; l8lhh h:tf y'k|}    /   f]   ux?df k|of]   u 
ul/   G5 . 

-!_ k|]   l;lk6]   ;g k|ltlqmof 

 k|]   l;lk6]   ;g k||ltlqmof ljz]   if u/   L Agar Gel Immuno Diffusion af6 ul/   G5 . pbfx/   0fsf]    
nflu uDaf]   /   f]    /   f]   u lgbfg sfo{   sf]    nflu of]    k/   LIf0f lgDg k|sf/    k|of]   u ug{    ;lsG5 . 

 uDaf]   /   f]    /   f]   u lgbfgsf nflu cfjZos ;fdu|Lx¿ M k]   l6«l8;, cuf/    jf cuf/   f]   h, ;f]   l8od 
Snf]   /   fO8, uDaf]   /   f]    Pl06h]   g, uDaf]   /   f]    kf]   h]   l6e Pl06l;/   d . 

 cuf/    h]   n agfpg]    ljlw M 

•	 ! u|fd cuf/    (Noble Agar) hf]   vL Pp6f ;kmf sf]   lgsn km\nf:sdf /   fVg]    . To;df 
nueu )=@ u|fd hlt lkmgf]   n /   fVg]   ]    . 

•	 nueu (( ld=ln= kfgLdf 3f]   Ng]    /    lx6/   df ttfpg]    . cuf/   sf]    bfgf ;Dk"0f{    ljlng x'g 
lbg]    . 

•	 cuf/    ;Dk"0f{    ljlng ePkl5 /   fd|/   L ld;fP/    @) ld=ln= hlt o'lge;{   n af]   tndf 
vGofpg]    To;kl5 k|mLhdf /   fVg]    . 

 hf“r ljlw M

•	 cuf/    h]   n ePsf]    af]   tnnfO{    k|mLhaf6 lems]   /    pDn]   sf]    kfgLdf /   fv]   /    kufNg]    /    
cfjZostf cg';f/    hd]   sf]    cuf/    lems]   /    k]   l6«l8;df vGofpg]    /    hDg lbg]    . 

•	 h]   ndf h]   n s6/   sf]    ;xfotfn]    ;fgf]    Kjfn #–% ld=ld= kl/   lwsf]    % ld=ld= sf]    Ps 
csf{   sf]    b"/   Ldf sf6\g]    . 

•	 h]   ndf aLrdf Pp6f /    jl/   kl/    5 j6f u/   L ;ftj6f Kjfn x'g'k5{    . To;kl5 dfOqmf]   lkk]   6sf]    
;xfotfn]    ljrsf]    Kjfndf ! yf]   kf hlt uDaf]   /   f]    Pl06h]   g /   fVg]    . 

•	 qmdzM !–$ g+= Kjfndf !÷! yf]   kf hf“r ug]   {    l;/   d /   fVg]    . 

•	 Kjfn g+= % df uDaf]   /   f]    Pl06a8L ! yf]   kf /   fVg]    /    Kjfn g+= ̂  df uDaf]   /   f]    g]   u]   l6e Pl06a8L 
/   fVg]    . Kn]   6nfO{    cf]   l;nf]    efF8fdf /   fVg]    . 

•	 @$ 306f, $* 306f /    &@ 306f;Dd k|]   l;lk6]   ;gdf /   ]   vf cfpF5, cfpFb}   g ljrf/    ug]   {    . 
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glthf M Kjfn g+= % aLrdf k|]   l;lk6]   ;g /   ]   vf cfpg' k5{    eg]    ^ Kjfndf k|]   l;lk6]   ;g /   ]   vf 
cfpg' x'Fb}   g . qmdzM ljrdf /    $ cGo Kjfnsf]    ljrdf /   ]   vf cfPdf kf]   h]   l6e 
dfGg]    . k|]   l;lk6]   ;g /   ]   vf gcfPdf g]   u]   l6e dfGg]    .

cuf/    o;/   L a]   n sf6\g]   

1
2

3

4
5

6

k|]   l;lk6]   zg nfOg blvPsf]   

1
2

3

4
5

6

lrq $) cuf/    h]   n l8km\o'hg 6]   i6

^$=# x]   dfUn'l6g]   ;g (Haemagglutination)

s'g}    jLiff0f' /    hLjf0f'sf]    Pl06h]   g /   ftf]    /   Qmsf]   ifdf 6fF;L /   Qmsf]   ifnfO{    ;d]   t Ps csf{   ;Fu hf]   8]   /    hfnf]    
h:t}    agfpFb}    cGttM Pu'N6]   g]   ;g x'G5, h;nfO{    x]   dfUn'l6g]   ;g egLG5 . Haemagglutination 
test åf/   f ljz]   iftof jLiff0f' tyf hLjf0f'sf]    klxrfg /    pkl:ylt yfxf kfpg ;lsG5 . x]   dfUn'l6g]   ;g 
hf“r ubf{    /   ftf]    /   Qmsf]   if k|of]   u ul/   G5 . o;df ljz]   ifu/L s'v'/   f, e]   F8f, afFb/   sf]    /   ut k|of]   u ul/   G5 . 

-!_ x]   dfUn'l6g]   ;g k/   LIf0f ljlw M

 cfjZos ;fdu|Lx¿ M /   ftf]    /   Qmsf]   if -s'v'/   fsf]    % k|ltzt /   ut 3f]   n_, :nfO{   8, k/   LIf0f 
ul/   g]    jLiff0f'sf]    emf]   n, clN;e;{    3f]   n (Alsever's solution), km:km]   6 akm/    ;]   nfO{   g 
(Phosphate buffer saline) 

 clN;e;{    3f]   n agfpg]    ;"q M

  D-glucose 2.050 gm
  Sodium citrate 0.800 gm
  Sodium chloride 0.420 gm
  Citric acid 0.055 gm
  Distilled water 100.000 ml

 pk/   f]   Qm /   ;fogx¿nfO{    l8l:6N8 jf6/   df 3f]   n]   /    !% kf}   08 rfkdf !% ldg]   6 c6f]   Sn]   e ug]   {    . 

  km:km]   6 akm/    ;]   nfO{   g agfpg]    ;"q M

  Sodium chloride 0.800 gm
  Potassium chloride 0.020 gm
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  di-Sodium hydrogen phosphate 0.115 gm
  Potassium di-Hydrogen phosphate 0.020 gm

 pk/   f]   Qm /   ;fogx¿nfO{    !)) ld=ln= l8l:6N8 jf6/   df 3f]   n]   /    !% kf}   08 rfkdf !% ldg]   6 
c6f]   Sn]   e ug]   {    . 

 /   ftf]    /   Qmsf]   if tof/    ug]   {    ljlw M

•	 nueu tLg rf/   j6f s'v'/   fsf]    ub{   gaf6 /   ut lemsL hLjf0f'/   lxt clN;e;{    3f]   ndf 
ld;fpg]    .

•	 /   fd|/   L ld;fPkl5 #))) cf/   =lk=Pd= df % ldg]   6 ;]   lG6«km\o'h ug]   {    . 

•	 emf]   n km\ofFSg]   , km:km]   6 akm/    ;f]   n';g /   fVg]    /    /   fd|/   L ld;fP/    k'gM #))) cf=lk=Pd= 
ultdf % ldg]   6 ;]   lG6«km\o'h ug]   {    . emf]   n km\ofFSg]    /    of]    qmd b'O{   rf]   6L bf]   xf]   ¥ofpg]    . 

•	 cGtdf /   Qmsf]   ifnfO{    /   fd|/   L ld;fP/    % efu -)=% ld=ln=_ (% efu PBS df -(=% 
ld=ln=_ ld;fP/    % k|ltztsf]    /   ftf]    /   Qmsf]   if 3f]   n tof/    ug]   {    . 

 ljlw M

•	 Pp6f ;kmf :nfO{   8df ! yf]   kf jLiff0f'sf]    3f]   n /   fVg]    . 

•	 o; 3f]   ndf Ps yf]   kf % k|ltzt /   ftf]    /   Qmsf]   if 3f]   n /   fv]   /    /   fd|/   L ld;fpg]    . 

•	 PUn'l6g];g cfof]    ls cfPg hf“r ug]   {    . 

 glthf M 

•	 /   ftf]    /   Qmsf]   if y'lk|P/    /   ftf]    6'qmf–6'qmf b]   vfk/   ]   df kf]   h]   l6e /    /   ftf]    /   Qmsf]   ifsf]    3f]   n 
h:tfsf]    To:t}    b]   vfk/   ]   df g]   u]   l6e . 

•	 sfd ;lsO{;s]   kl5 :nfO{   8nfO{    nfO;f]   nsf]    3f]   ndf lj;h{   g ug]   {    . 

-@_ dfOqmf]    6fO{   6/    x]   dfUn'l6g]   zg (Microtitre Haemagglutination Test)

 /   fgLv]   tsf]    nflu cfjZos ;fdu|Lx¿ M 
•	 dfOqmf]   6fO6/    Kn]   6 (U) lkFw ePsf]    . 
•	 dfOqmf]    lkk]   6\; dlN6r]   gn -%) dfOqmf]    ln6/   _ cfotg ePsf]    . 
•	 ! k|ltzt s'v'/   fsf]    /   ftf]    /   Qmsf]   ifsf]    3f]   n . 
•	 lk=lj=P;= jf gd{   n ;]   nfOg -hLjf0f'/   lxt_ ;kmf . 
•	 /   fgLv]   t jLiff0f' -* Pr=P= o'lg6_ . 
•	 gd"gf -l;/   d_ . 

l;/   dnfO{    cGj]   if0f cufl8 6\o"adf /   fv]   /    %^° ;]   lN;o; tfkqmdsf]    jf6/    afydf tL; ldg]   6;Dd 
8'afP/    OgPlS6e ug'{   kb{   5 lsgeg]    l;/   ddf cGo gg\:k]   ;]   lkms Pl06h]   g x'g;S5 /    kf]   h]   l6e 
glthfnfO{    kmN; g]   u]   l6e k||ltlqmof b]   vfpg ;S5 . 
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* Pr=P=  (8 HA) o'lg6sf]    jLiff0f' 3f]   n tof/    ug]   {    ljlw M

•	 Pp6f ;kmf gofF dfOqmf]    6fO6/    Kn]   6df nx/   }    !–!@ vf]   lkN6f;Dd %) dfOqmf]   ln6/    hlt 
lk=lj= P;= /   fVg]    . 

•	 jLiff0f'sf]    3f]   n lk=lj=P;= df tof/    ug]   {    . e/   ;s yf]   /   }    dfqfdf agfpg' kb{   5 /    3f]   nnfO{ 
/   fd|/   L ld;fpg' k5{ . 

•	 /   fd|/   L ld;fP/    agfPsf]    3f]   naf6 %) dfOqmf]   ln6/    lnO{    %) dfOqmf]   ln6/    vf]   lkN6f]    g+= 
! df /   fVg]    k'gM ld;fP/    vf]   lkN6f]    g+= @ o:t}    k|sf/   n]    ld;fpFb}    !@ g+= vf]   lkN6f]   af6 
-clGtd vf]   lkN6f]   af6_ a9L ePsf]    3f]   n km\ofSg] . 

•	 To;kl5 %) dfOqmf]   ln6/    ! k|ltzt /   ftf]    /   Qmsf]   if 3f]   n ;Dk"0f{    !–!@ vf]   lkN6f]   df 
/   fVg]    . 

•	 Pp6f l/   Qf]    vf]   lkN6f]   df %) dfOqmf]   ln6/    ! k|ltzt /   ftf]    /   Qmsf]   if 3f]   n /   fVg]    . To:t}    csf]   {    
vf]   lkN6f]   df %) dfOqmf]   ln6/    lk=lj=P;= /    %) dfOqmf]   ln6/    ! k|ltzt /   ftf]    /   Qmsf]   if 
3f]   n /   fVg]    . 

•	 #) ldg]   6 kv{   g]   , Pu'lN6g]   zg eof]    ls ePg ljrf/    u/   L s'g vf]   lkN6f]   ;Dd cfof]    ljj/   0f 
lng]    . 

* Pr=P= (8HA) o'lg6 lgsfNg]    tl/   sf M

h:t}   , & g+= vf]   lkN6f]   ;Dd zt k|ltzt Pu'lN6g]   zg cfPdf Pr= P= o'lg6 h;df Pl06h]   g @ u'gfn]    
kftnf]    x'Fb}   5 . 

27 Pr= P = 2×2×2×2×2×2×2 Pr= P=

 = 128 Pr= P= 

 ca * Pr= P= eGgfn]    = 2×2×2 cyf{   t\ Pl06h]   gåf/   f # vf]   lkN6f]   ;Dd Pu'lN6g]   zg 
cfpg' kb{   5 . 

 xn ug]   {    ;"q = 
cfjZos Pr= P × cfjZos cfotg

Pl06h]   gsf]    Pr=P=

 cfjZos Pr= P= o'lg6 = *

 ePsf]    Pr=P= o'lg6 !@* = 
*×*
!@*

 cfotg = * ld=ln=

  = * ×*
!@*

     = !
@      = )=%

  Pl06h]   g )=% ld=ln=, &=% ld=ln= lk=lj=P;= 3f]   ndf 3f]   Ng]    . 

^$=$ x]   dfUn'l6g]   zg OlGxljzg (H.I. Test)

 of]    6]   i6 x]   dfUn'l6g]   zg kf]   h]   l6e lg:sL jLiff0f'sf]    pkl:ylt yfxf kfP/    jLiff0f' s'g hftsf]    elg 
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yfxf kfpg ;fy}   , l;/   ddf jLiff0f'sf]    Pl06a8Lsf]    pkl:ylt yfxf kfpg ug{ ;lsG5 . ctM hf“r 
cufl8 Pl06a8L jf Pl06h]   g s'g rfxLF cGj]   if0f ug]   {    hfgsf/   L kfpg cToGt h?/   L 5 . lsgeg]    
o;df ljz]   if jLiff0f'sf]    Pl06a8L kQf nufpg' k/   ]   df ljz]   if Pl06h]   g Pl06a8Lsf]    cfjZostf 
kb{   5 . 

 l;4fGt M olb jLiff0f'n]    /   ftf]    /   Qmsf]   ifsf]    ;Dks{   df cfpgf;fy Pu'lN6g]   zg ub{   5, t/    s'g}    efF8fdf 
Pl06h]   g /    Pl06a8L Ps csf{   ;Fu k|ltlqmof ubf{    olb lj/   f]   wL eP k|ltlqmof Pl06h]   g Pl06a8Lsf]    
;lDd>0f tof/    x'G5 . To;kl5 olb /   Qmsf]   if /   fv]   df ca Pl06h]   g lglZqmo x'G5 . cyf{   t\ vfnL 
x'Fb}   g /    /   ftf]    /   Qmsf]   if;Fu k|ltlqmof x'g ;Sb}   g . ctM kf]   h]   l6e k|ltlqmofdf Pu'lN6g]   zg x'Fb}   g, /   ftf]    
/  Qm sf]  ifsf]   h]   n tof/    x'G5 . kf]   h]   l6e k|ltlqmofdf Pu'lN6g]   zg gb]   lvg]    ePsf]   ]    Pu'lN6g]   zg 
OlGxljzg -/   f]   Sg]   _ ljlw eGg ;lsG5 . 

 Pr=cfO{   = 6]   i6 ug]   {    ljlwM

•	 gofF ;kmf dfOqmf]   6fO6/    Kn]   6df !, @, # vf]   lkN6f]   df Multichannel lkk]   6åf/   f @% μL PBS 
3f]   n /   fVg]    . 

•	 cfjZos gd"gfsf]    cfwf/   df k|||To]   snfO{    !–!! ;Dd titre ug'{   k5{    . A line sf]    ! g+= df /    !@ 
g+= vf]   lkN6f]   df @% μl l;/   d /   fVg]    . 

•	 To:t}    bf]   ;|f]   nfO{    B nfOg t]   ;|f]   nfO{    C ub}   {    qmdzM l;/   d /   fVb}    hfg]    . 

•	 ca Multichannel micropopetters (25μl) åf/   f g+= ! nfOgdf * j6f vf]   lkN6f]   sf]    
PBS /    l;/   dnfO{    ^ k6s tndfly u/   L ld;fpg]    /    @% μl 3]   fn lnO{    g+= @ vf]   lkN6f]   df /   fVg]    
/    ;f]   xL dfOqmf]    lkk]   6åf/   f ld;fpg]    . 

•	 k'gM /   fd|/   L ld;fPkl5 @%μl 3f]   n vf]   lkN6f]    #, $, %, ^ ub}   {    vf]   lkN6f]    !! ;Dd ld;fP/    @%μl 
3f]   n ldNsfpg]    . 

•	 ca $÷* HA Unit sf]    Pl06h]   g !! vf]   lkN6f]   ;Dd /   fVg]    !@ g+= sf]    nfOgdf Pl06h]   g 
/   fVg' x'Fb}   g . Pl06h]   g /    3f]   nnfO{    k||ltlqmof x'g cfwf 306f -#) ldg]   6_ klv|{   g]    . 

•	 ca @% μl 1% sf]    RBC 3f]   n ;Dk"0f{    vf]   lkN6f]   df /   fVg]    . 

•	 /   fd|/   L ld;fpgnfO{    xNsfl;t xNnfpg]    . 

6]   i6 sG6«f]   n hfFr M

•	 To:t}    Pp6f vfnL vf]   lkN6f]   df @%μl PBS, @%μl 1% RBC /   fVg]    (PBS Control hf“rsf 
nflu_ .

•	 To:t}    Pp6f vfnL vf]   lkN6f]   df @%μl 1% RBC /   fVg]    (RBC Control hf“rsf nflu_ . 
•	 To:t}    Pp6f nfOgdf nueu !–^ g+= vf]   lkN6f]   df @%μl PBS /   fVg]    . 
•	 ca 8 HA Unit sf]    Pl06h]   g g+= ! vf]   lkN6f]   df @%μl ld;fpg]    /    @%μl vf]   lkN6f]    @ df ;fg]   {    

Doubling dilution ub}   {    vf]   lkN6f]    ^ ;Dd k'¥ofpg]    afFsL @%μl km\ofFSg] . 
•	 ca @%μl 1% RBC ^ vf]   lkN6f]   ;Dd /   fVg]    . /   fd|/   L ld;fP/    #) ldg]   6 5f]   k]   /    /   fVg]    cfwf 

306fkl5 HI ePsf]    hf“r ug]   {    . 
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glthf M 
•	 cf/   = lj=l;= lylu|P/    a6g b]   lvPdf kf]   h]   l6e /
•	 Pu'lN6g]   zg b]   lvPdf g]   u]   l6e x'G5 . 

sG6«f]   n glthf M 
•	 g+= !@ vf]   lkN6f]   df a6g b]   lvg' kb{   5, 
•	 g+= RBC Control df a6g b]   lvg' kb{   5, 
•	 PBS control df a6g b]   lvg' k5{   , 
•	 Pl06h]   gdf # g+= vf]   lkN6f]   ;Dd Pu'lN6g]   zg b]   lvg' k5{    . 

^%= 6\o"a/   s'lng 6]   i6 (Tuberculin Test)

6\o"a/   s'lng 6]   i6 hgfj/   x¿df Ifo/   f]   u 5 jf 5}g eGg]    kQf nufpg k|of]   u ul/   g]    Pp6f pkof]   uL k/   LIf0f 

xf]    . o; k/   LIf0fn]    hgfj/   x¿df Ifo/   f]   u lgbfg, lgoGq0f tyf pGd"ng ug{    7"nf]    d2t ub{   5 . of]    

k/   LIf0f hLjf0f'sf]    PPD Extract (Antigen) hgfj/   df lgj]   z (Inoculate) u/   ]   kl5 To;n]    

hgfj/   sf]    z/   L/   df Pp6f clt ;+j]   bgzLn k|ltlqmof (Hyper sensitive reaction) b]   vfpF5 eGg]    

l;4fGtdf cfwfl/   t 5 . o; k/   LIf0fdf Tuberculosis /   f]   usf]    sf/   s hLjf0f' (Mycobacterium 

tuberculosis) nfO{    s[lqd pdfg]   {    dfWoddf x'sf{   P/    To;nfO{    kvfn]   /    lg:s]   sf]    /   ; (Extract) nfO{    

Antigen sf]    ?kdf k|of]   u ul/   G5, ToxL /   ;nfO{    Tuberculin antigen egLG5 . 

o;sf]    k/   LIf0f ljlw b'O{    tl/   sfaf6 ug{    ;lsG5 M

 ^%=! l;·n OG6«f 8d{   n 6]   i6 (Single Intra-dermal Test)

 o; k/   LIf0fsf]    nflu 3fF6Lsf]    5fnf pko'Qm 7fpF xf]    . Pp6f Ps ?k}   ofFsf]    l;Ssfn]    cf]   6\g]    hlt 
5fnfsf]    /   f}   + s}   FrLn]    sf6\g]    /    An]   8sf]    ;xfotfn]    /   fd|f]   ;Fu v'ls{   g]    . ;f]    7fpFnfO{    l:k|6n]    /   fd|f]   ;Fu ;kmf 
ug]   {    . To; 7fpFsf]    5fnfnfO{    yf]   /   }    p7fP/    To;sf]    df]   6fO{   sf]    gfk Vernier calipers sf]    ;xfotfn]    
lng]    /    gf]   6 ug]   {    . Tof]    5fnfsf]    7fpFnfO{    dfs{   /   sf]    ;xfotfn]    uf]   nf]    3]   /   f nufpg]    . 6\o'j/s'lng 
l;l/   ~hsf]    ;xfotfn]    0.1ml tuberculin antigen To; 5fnfsf]    jLrdf Intradermally 
-5fnfnfO{    k'/   }    g5]   8L 5fnfsf]    jLrdf kg]   {    u/   L_ cGtIf]   k0f ug]   {    . olb ;xL 7fpFdf cGtMIf]   k0f 
ul/   Psf]    5 eg]    To; 7fpFsf]    5fnfsf]    aflx/   kl§ ;fgf]    -df;sf]    u]   8fsf]    cfsf/   sf]   _ ;'lGgPsf]    efu 
b]   Vg ;lsG5 . 6\o"a/   s'lng Pl06h]   g lbPsf]    $* 306fkl5 To; 7fpFsf]    lg/   LIf0f ug'{   k5{    / 5fnsf]    
df]   6fO{   sf]    gfk lng'k5{    . 

 ^%=@ 8an OG6«f 8d{   n 6]   i6 (Double Intra-dermal Test)

 o; tl/   sfdf klxnf]    ;'O{    lbPsf]    $* 306fkl5 ;'lGgPsf]    7fpFsf]    jLrdf bf]   ;|f]    k6s 0.1ml 
tuberculin ;'O{    lbg'k5{    . bf]   ;|f]    ;'O{    lbPsf]    @$ 306fkl5 glthf x]   g'{   k5{    . 
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 glthf ljZn]   if0f (Interpretation of the Result)

 olb hgfj/   df Ifo/   f]   u 5 eg]    ;'O{    lbPsf]    $* 306fkl5 ;'O{    lbPsf]    7fpF ;'lGgg]   , kfgL el/   Psf]    
h:tf]    ynyn x'g]   , 5fDbf tftf]    x'g]    /    b'Vg]    h:tf nIf0fx¿ b]   lvG5g\ . To; 7fpFsf]    5fnfsf]    df]   6fO{    
klg a9\5 . dfly pNn]   lvt nIf0fx¿sf ;fy}    5fnfsf]    df]   6fO{    klg klxn]   sf]    eGbf # ld=ld= a9]   sf]    
5 eg]    To;nfO{    kf]   h]   l6e dflgG5 . olb g]   u]l6e ePdf clncln ;'lGgPsf]    h:tf]    dfq b]   lvG5 /    
dfly pNn]   lvt nIf0fx¿ klg b]   lvFb}   g . hgfj/   df Ifo/   f]   u x'Fbfx'Fb}    klg lgDglnlvt cj:yfdf 
k/   LIf0f g]   u]   l6e x'g ;S5 M

 -!_ b'O{    lhp ePsf]    clGtd cj:yf

 -@_ AofPkl5 (up to 6 months - 2 months)

 -#_ During pre-allergic period (up to 50 days after infection)

 -$_ During the break down phase*

 -%_ hgfj/   nfO{    *, !) lbg klxnf 6\o"a/   s'lng Pl06h]   g lbPdf . 

 -^_ a'9f]    /    sdhf]   /    hgfj/   df* . 

 dfly pNn]   lvt (*) c+lst cj:yfdf /   x]   sf afx]   s cGo cj:yfdf ^ xKtfkl5 k'gM k/   LIf0f u/   ]   df 
Positive result b]   Vg ;lsG5 . Break down phase sf]    cj:yfdf hgfj/   sf]    nIf0fsf]    
cfwf/   af6 /   f]   u klxrfg ug{    ;lsG5 . o:t}    u/   L s]   xL o:tf cj:yfx¿ klg x'G5g\ h;df hgfj/   df 
Ifo/   f]   u geP klg Tuberculin test sf]    glthf kf]   h]   l6e cfpg ;S5 . To:tf cj:yfx¿ 
lgDgfg';f/    5g\ M

•	 hgfj/   nfO{    Mycobacteriumbovis ufO{   j:t'df nfUg]   afx]   s cGo dflg; jf s'v'/   fdf 
nfUg]    /   f]   uaf6 lkl8t x'g' . 

•	 hf]   G; /   f]   u /    cGo hftsf]    Mycobacterium infection x'Fbf . 
•	 a||';]   nf]   l;; /   f]   u nfUg' . 
•	 5fnfsf]    Ifo/   f]   u x'Fbf . *
•	 Actinomycosis /   f]   u nfUg' . *
•	 gfDn]    /   f]   uaf6 u|l;t x'g . *
•	 Pyogenic infection*
•	 s'kf]   if0f . *

(*) o; cj:yfx¿df 6\o"a/   s'lng lbPsf]    7fpFdf ;'lGgg]    eP klg tftf]    /    b'Vg]    x'Fb}   g . 
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efu & Kofyf]   nf]   lhsn k/   LIf0f

^^= Kofyf]   nf]   lhsn k/   LIf0fsf]    nflu gd"gf ;+sng ljlw

^^=! l;gf]    k/   LIf0f (Necropsy)

 l;gf]    k/   LIf0f kz'sf]    d[To' sf]    sf/   0f  kQf nufpg ul/   G5 . d/   ]   sf]    kz'sf]    l;gf]    k/   LIf0f ug'{    
cufj}    hLljt}    x'Fbf s]   s]    ePsf]    jf nIf0fx¿ b]   vfPsf]    lyP /    ;Fu}    ePsf c? kz' slt d/   ]    jf 
slt lj/   fdL 5g\ ;f/   f s'/   fx¿sf]    /   ]   s8{    /   fVg'kb{   5 . s'g}    pd]   /   sf kz' a9L dl/   /   fv]   sf]    5, o;sf]    
hfgsf/   L lng'kb{   5 . l;gf]    k/   LIf0fsf]    l/   kf]   6{   sf]    k"j{    ljj/   0fdf lgDg s'/   fx¿ x'g'kb{   5 M kz'sf]    
hft' pd]   /   , lnÍ /    ;+s]   t gDa/    (tag no, microchip no) d[To'k"j{    b]   vfPsf nIf0fx¿ /    
vf]   k÷pkrf/    ubf{    lbOPsf cf}   iflwx¿ .

-!_ afÅo k/   LIf0f (External Examination)

•	 d/   ]   sf]    kz'sf]    ;fwf/   0f cj:yf hf“r ug]   {    -kfgLsf]    sld_ b'Anf]   kg jf /   f}   +sf]    lrNnf]   kgf 
gePsf]   , d'v, gfs jf dnåf/   af6 /   ut au]   sf]   , kftnf]    5]   /   ]   sf]    cflb_ . 

•	 rf]   6k6s nfu]   /    3fp ePsf]    x]   g]   {   ' . 

•	 d'v /    cfFvfsf]    cj:yf x]   ]   g]   {   '

•	 olb kz' d/   ]   sf]    ^ 306f lat]   sf]    5 eg]    l;gf]    k/   LIf0f ug'{    pko'Qm x'Fb}   g . 

-@_ l;gf]    k/   LIf0fsf]    nflu rflxg]    ;fdfgx¿

•	 ltvf]    wfl/   nf]    rSs', s}   +rL, bfFtL ePsf]    kmf]   /   ;]   K;, 

•	 leqL c+ux¿ /   fv]   /    k/   LIf0f ug{sf]    nflu Knfli6s 6«]   , 

•	 l;gf]    k/   LIf0f xn, uda'6, Pk|f]   g (gloves) 

-#_ gd"gf ;+sngsf]    nflu rflxg]    ;fdfgx¿

•	 dfs{   /    k]   g (permanent)

•	 !) k|ltzt neutral akm/    kmdf{   lng /   fv]   sf]    efF8f

•	 Knfli6s sG6]   g/    jf Ziplock bag

•	 lgd{   nLs/   0f ul/   Psf]    sG6]   g/    jf af]   tn -;"IdhLjf0f' k/   LIf0fsf]    nflu_

•	 Unf; :nfO{   8, diamond pencil

•	 ldyfgf]   n -An8 l:do/    lkmS; ug{   sf]    nflu_

•	 l8:kf]   h]   jn l;l/   ~h @–% ld=ln=

•	 :jfa . 
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^^=@ l;gf] kl/ If0faf6 gd"gf ;+sng ug] {  ljlw

 -!_ lx:6f]   Kofyf]   nf]   hLsf]    nflu

  gd"gf ;+sng ubf{  gd"gf lng]  tGt'sf]  ! 3g ;] lG6ld6/  a/ fa/ sf]  gd"gf dfq  
lx:6f] Kofyf] nf] hLsf]  nflu ;+sng ug{ ' kb{ 5 . gd"gf ;+sng ubf{  ltvf]  An] 8n]  tGt'sf]  
;+/ rgf glayf] lng]  ul/  3fp jf bfu ePsf]  efu -Affected portion_ /  glau|] sf]  efu 
-Normal/ Unaffected portion_ b'a}  kg] {  u/L  sf6] /  gd"gf lng' kb{ 5 . o;/ L ;+sng 
ul/ Psf]  gd"gf ;f] em}  sDtLdf klg !) u'0ff a9L ePsf]  !)% Neutral Buffered  
kmdf{ lng / x] sf]  efF8f] df / fVg' kb{ 5 . olb gd"gfdf w] / }  / ut ldl;Psf]  v08df kvfn]/ dfq 
/ fVg' kb{ 5 .

 -@_ hLjf0f'sf nflu 

tGt'sf 6\'qmfx¿, /   ut jf pT;h{   gx¿ ;kmf :jR5 ls6f0f'/   lxt efF8f jf l;l/   ~hd}    klg 
/   fVg ;lsG5 . of]    sfd k]   6 jf cfGb|f gvf]   Nb}    ug'{   k5{    . gd"gfsf]    ;fydf s'g hLjf0f'sf 
nflu k/   LIf0f ug]   {    xf]    ;f]    OlÍt ug'{   k5{    ;fy}    antibiotics k|of]   u eO;s]   sf]    v08df ;f]   sf]    
ljj/   0f klg pNn]   v ug{   'kg{   ]    x'G5 . O{   Dk|]   zg l:do/   nfO{    d]   yfgf]   n jf l:k|6 NofDkdf ttfP/    
l:y/    ug'{   kb{   5 .  

 -#_ k/   hLjLsf nflu

  !) u|fd hlt uf]   a/   sf]    gd"gf ;+sng ug]   {    . cfGb|fsf]    leqL efu :nfO{   8n]    v's]   {   /    k/   hLjLsf]    
nflu hf“r ug'{   k5{    . 

 -$_ /   utsf nflu

  d'6'sf]    /   utaf6 l:do/    agfpg'k5{    . 

 -%_ ljiffbLsf nflu

  sn]   hf] /    k]   6sf]    k"/  }    efu tyf cfGb|fsf]    efu klg ;+sng ug'{   k5{    .  cfGb|f jf k]  6sf]   efu 
;+sng ubf{   To;leq ePsf contents x¿nfO{   ;'/  lIft /  fVg]   b'a}   7fpFsf]   d'vnfO{   wfuf]   
jf cfGb|fn]   ufF7f]   kf/  L afWg' k5{   .

 gf]   6 M l;gf]    k/   LIf0f ubf{    hlxn]    klg k~hf nufP/    ug'{   k5{    . la/   fdL x'Fbfsf]    nIf0f cg';f/    s'g 
k|0ffnLdf c;/    ePsf]    xf]    ljrf/    ug'{   k5{    . olb :gfo';DaGwL nIf0f b]   vfPdf lubLsf]    k/   LIf0f 
ug'{   k5{    . /   ]   lah /   f]   u nfu]   sf]    z+sf ePdf a9L ;ts{    x'g'k5{    . Atlanto-occipital joint 
af6 lubLsf] c+z lgsfn]   /   , gr'lxg]   u/  L ;'/  lIft ;fy s"naS;df a/   km /   fvL k|of]   uzfnfdf 
k7fpg' k5{    . kz'    s'g}    klg nIf0f gb]   vfO{    d/   ]   sf] 5 /    gfs, d'v jf dnåf/   af6 /   ut au]   sf]    
5 eg]    k6s]    (Anthrax) sf]    nflu dfq k/   LIf0f ug'{   k5{    /    ;f]    kz'nfO{    lr/   kmf/    gu/   L r'g 
5sL{    uf8\g' k5{    . 
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^^=# l;gf]    k/   LIf0f ug]   {    tl/   sf

•	 d/   ]   sf]    kz'nfO{    pQfgf]    kf/   ]   /    /   fVg] ,  7"nf]    hgfj/    5 eg]    #–$ hgf JolQmsf]    ;xof]   u rflxG5 . 

•	 3fF6Lsf]    aLr efub]   lv k]   NeL;;Dd rSs'n]    sf6\g]    . 

•	 lxk hf]   gL{    /    cufl8sf]    v'§fnfO{    klg e'O{   df /   xg]    u/   L sf6]   /    5'6\ofpg]    . 5fnfsf]    leqL efu /    
lnDkmgf]   8x¿ klg sf6]   /    k/   LIf0f ug]   {    . 

•	 lxk hf]   gL{ sf6\g]    a]   nfdf /   fp08 lnufd]   G6 sf6\g' k5{    /    leq s]   xL t/   n kbfy{    5, 5}   g k/   LIf0f 
ug'{   k5{    .

•	 d'vsf]    5]   pdf sf6]   /    lha|f]   , bfFt, 6lG;n /    ¥ofnu|GyL x]   g]   {    . Zjf; gnL /    cfwf/    gnL klg 
sf6]   /    hf“r ug]   {    . 

•	 5fnfnfO{    sfF6\b}    k]   6sf]    k5fl8;Dd vf]   Ng]    . k]   6df ePsf ljleGg c+ux¿ /   fd|f]   ;Fu hf“r 
ug'{   kb{   5 . ld;]   G6«/   Ls lnDkmgf]   8x¿sf]    /   Ídf kl/   jt{   g ePsf]    x]   g]   {    . cÍx¿ ;xL 7fpFdf 
ePsf]    bfu, 3fpx¿ s]   xL b]   lvPdf gf]   6 ug'{   k5{    . 8fofk|mfdnfO{    vf]   n]   /    d'6, /    kmf]   S;f]   sf]    klg 
hf“r ug'{   k5{    . 5fltleq -yf]   /   fl;s s]   le6L leq_ t/   n kbfy{    5 jf d'6'sf]    aflx/   L efudf a9L 
t/   n kbfy{    5 eg]    k/   LIf0fsf]    nflu l;l/   ~hdf ;+sng ug'{   k5{    . 

•	 t/   n kbfy{    s:tf]    /   Í jf slt dfqfdf 5, gf]   6 ug'{   k5{    . k]   6 /    cfGb|fx¿ k]   6af6 aflx/    lgsfn]   /    
Knfli6s 6«]   df /   fVg]    . sn]   hf]   nfO{    klg lgsfn]   /    /   fVg]    . sn]   hf]   sf]    ;fO{   h, /   Í /    3fpsf bfux¿ 
x]   g]   {    /    lkQsf]    y}   nL km'n]   sf]    5 5}   g x]   g]   {    . sn]   hf]   nfO{    sf6]   /    leq l;:6 jf gfDn]    ls/   fx¿sf]    
nflu x]   g]   {    ;fy}    sn]   hf]   sf]    s]   xL efu cfjZostf cg';f/    lx:6f]   Kofyf]   nf]   hL /    dfO{   qmf]   jfof]   nf]   hL 
k/   LIf0fsf nflu lng]    . 

•	 k]   6nfO{    lr/   ]   /    leqsf]    efu x]   g]   {    . aflx/   L a:t'x¿ h:t}    M lsNnf, tf/    jf Knfli6s 
cflb . ljiffn' kbfy{    vfPsf]    z+sf nfu]   df Knfli6s Jofudf k]   6df ePsf]    kbfy{    ;+sng 
ug'{   k5{    . e]   F8f–afv«fsf]    k]   6df h'sfx¿ 5g\ ls 5}   gg\ egL x]   g]   {    /    ;a}    pu|fpg]    hgfj/   x¿sf]    
3fF;]    k]   6df kf/   flDkm:6f]   ddsf]    nflu x]   g]   {    . k]   6sf]    leqL efudf /   ftf]   kgf jf /   Qm>fj 5 5}   g x]   g]   {    . 

•	 cfGb|fnfO{    klg lj:tf/   }    lr/   ]   /    leqsf]    efu x]   ]   g]   {    . h'sfx¿ 5g\ eg]    ;+sng u/   ]   /    hft klxrfg 
ug'{   k5{    /    cfjZostf cg';f/    cfGb|fsf]    %–^ 6'qmfx¿ lx:6f]   ||Kofyf]   nf]   lhsn k/   LIf0fsf]    nflu 
;+sng ug]   {    . slS;l8ofsf]    z+sf nfu]   df cfGb|fsf]    leqL efu v's]   {   /    :nfO{   8df l:do/    agfO{    
;"Idbz{   soGqåf/   f slS;l8of pl;i6 5 5}   g x]   g]   {    ;fy}    cfGb|fsf]    leqL efudf /   ftf]   kgf jf 
/   Qm>fj x]   g]   {    . 

•	 lnDkmgf]   8sf]    hf“r ug{    Olnod /    l;sdsf]    hf]   l8g]    efudf x]   g]   {    . 

 -!_ /   Qm;~rf/    k|0ffnL

  d'6'nfO{    lgsfn]   /    aflx/   sf]    k]   l/   sfl8{   odnfO{    x6fpg]    . d'6'leqsf]    /   ut l;l/   ~hn]    lgsfNg]    /    
l:do/    agfpg]    . Olksfl8{   oddf /   Qm>fj 5, 5}   g x]   g]   {    . cl/   sn /    e]   lG6«snnfO{    lr/   ]   /    eNex¿ 
tyf OG8f]   sfl8{   oddf hf“r ug]   {    . d'6'sf]    s]   xL efu cfjZostf cg';f/    lx:6f]   Kofyf]   nf]   hL 
hf“rsf]    nflu lng]    . lkmof]   sf]    ;fOh /    /   Í x]   g]   {    . 
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-@_ Zjf;k|Zjf; k|0ffnL

  Zjf; gnLnfO{    vf]   ]   n]   /    leq /   ut jf lkmFhx¿ ePsf]    x]   g]   {    . Zjf; gnLnfO{    tn;Dd 
vf]   Nb}    a|f]   Gs;;Dd vf]   n]   /    kmf]   S;f]   leq klg x]   g]   {    . kmf]   S;f]   sf]    /   Í, lkmFhx¿ jf lkk jf 
k/   hLjLx¿sf]    nflu hf“r ug]   {    . kmf]   S;f]   sf]    Ps 6'qmf sf6]   /    kfgLdf 8'afP/    x]   g]   {   , olb 8'a]   sf]    
5 eg]    sG;f]   ln8]   ;g ePsf]    a'lemG5 . kmf]   S;f]   df k||foM ODkmfO{   l;df, sGh]   ;g jf Go'df]   lgof 
cflbsf]    nflu x]   l/   G5 . 

-#_ o'/   f]   h]   gfO6n k||0ffnL

  b'a}}    d[uf}   nfnfO{    lgsfn]   /    SofK;'n x6fpg]    olb SofK;'n 6fFl;Psf]    5 eg]    v/   faL ePsf]    
hgfpF5 . o;sf]    /   Í /    3fpx¿ x]   g]   {   , cfwf kf/   ]   /    leq kTy/   x¿ jf l;:6sf]    nflu x]   g]   {    . lk;fjsf]    
y}   nL klg lk;fjn]    el/   Psf]    jf leqL efudf /   Qm>fj 5 5}   g x]   g]   {    . oL b'a}}    c+ux¿sf]    s]   xL 
efu cfjZostf cg';f/    lx:6f]   Kofyf]   nf]   lhsf]    nflu ;+sng ug]   {    . Pl8«gn u|lGy d[uf}   nf;Fu 
hf]   l8Psf]    x'G5 olb 7"nf]    ePsf]    5 eg]    :6]   «;df ePsf]    hgfpF5 . 

 

 -$_  :gfo' k|0ffnL

  lubLsf]    aflx/   L efu d]   lg+h]   hsf]    /   Í x]   g]   {    /    lubLsf]    b'a}}    efu kmdf{   lngdf ;+sng ug'{   k5{    . 

^^=$ s'v'/   fsf]    l;gf]    k/   LIf0f

 /   f]   uaf6 u||:t ePsf]    jf /   f]   u nfu]   /    d/   ]   sf]    s'v'/   fnfO{    l;gf]    k/   LIf0f u/   ]   /    /   f]   u kQf nufpg' kb{   5 . o;sf]    
nflu d/   ]   sf]    s'v'/   fnfO{    hlt ;Sof]    l56f]    k/   LIf0f ug'{   kb{   5 . 

 cfjZos ;fdfu|Lx¿ M ;fgf]    -$ OGr_ /    7"nf]    -^ OGr_ s}   +rL, wfl/   nf]    rSs', l;s]   r/    -km"n 
sf6\g]    s}   +rL_, kmf]   /   ;]   k -bfFt ePsf]    /    bfFt gePsf]   _, kf]   :6df6{   d Unf]   e, k~hfx¿, l:k||6, l:k|6 
NofDk, skf;, Unf; :nfO{   8 /    se/   l:nk, k]   l6«l8; jf efO{   n -lgd{   nLs/   0f ul/   Psf]   _ . 

 ljlw M 

•	 d/   ]   sf]    s'v'/   fsf]    k/   LIf0f ug'{    cufj}    aflx/   L efux¿ k/   LIf0f ug'{   k5{    . ctM s'g}    3fprf]   6 5 
jf 5}   g ljrf/    ug]   {    /    3fpsf]    /   Í x]   g]   {    . l;p/    tyf nf]   tL lgnf]   , ;]   tf]    jf 3fpx¿sf]    nflu x]   g]   {    . 

•	 d'v clnslt vf]   n]   /    Do's; 3fF6Ldf el/   Psf]    /    3fpx¿sf]    nflu xg]   {    . 

•	 kv]   6f kN6fP/    jfÅo k/   hLjL -h'd|f tyf plkofFsf]   _ nflu x]   g]   {    . 

•	 5fnfdf 3fpx¿sf]    nflu x]   g]   {    . 

•	 v'§fsf]    /   Í x]   g]   {    /    k}   tfnfdf klg ;'lGgPsf]    jf 3fpsf]    nflu x]   g]   {    . 

•	 ;'nL 6fFl;Psf]    5 eg]    /   ftf]   , kx]   Fnf]    /   ut ldl;Psf]    s:tf] 5 x]   g]   {    < 

•	 olt ;a}    x]   l/   ;s]   kl5 Pp6f aflN6ge/   L kfgLdf disinfectant (virkon) /   fvL pQm d/   ]   sf]    
s'v'/   fnfO{    @–# rf]   6L 8'afpg' kb{   5 . o;/   L 8'afPkl5 kv]   6fx¿ leh]   /    p8\gaf6 arfpF5 . 

•	 6]   andf /   fv]   /    z/   L/    v'§f hf]   l8g]    7fpFdf rSs'n]    sf6\g]    /    lxk hf]   gL{   nfO{    5'6\ofP/    v'§fx¿ 
lyr]   /    l;wf kf/   ]   /    /   fVg]    . 



156

•	 k]   6sf]    k5fl8lt/   sf]    5fnfnfO{    s}   +rLn]    sfl6lbg]    /    l;wf 3fF6L;Dd z/   L/   sf]    aLrsf]    nfO{   gdf 
sf6\b}    hfg]    . 

•	 5fnf xftn]    tfGb}    v'§f, kv]   6f, 5ftL tyf k]   6sf]    df;'af6 cnUofO{   lbg]    . 

•	 k]   6sf]    df;'sf]    efu sf6]   /    5fltsf]    k5fl8 efu;Dd sf6\b}    hfg]    /    cfGb|f tyf c? c+ux¿nfO{    
c;/    ug'{    x'Fb}   g . s}   +rLsf]    uf]   nf]    k/   ]   sf]    efu leq /    r'Rrf]    k/   ]   sf]    efu aflx/    kg]   {    u/   L sf6\g' k5{    . 

•	 k]   6sf]    b'a}}   lt/    -bfofF÷afofF_ lr/   ]   /   leqsf]    c+ux¿ ;a}    b]   lvg]    u/   L vf]   Ng]    . 

•	 :6g{   dsf]    b'a}}   lt/   sf]    s/   ÍnfO{    l;s]   r/   n]    sf6\g]    /    kmf]   S;f]    tyf d'6'nfO{    c;/    ug{    x'Fb}   g /    
cufl8kl§ ;fx|f]    x8\8L -kfv'/   f ;Fu}   _ nfO{    klg l;s]   r/    jf af]   g s6/   n]    sf6\g]    . 

•	 s}   +rLsf]    ;xfotfn]    :6g{   dnfO{    5fltsf]    leqL c+ux¿ x]   g{   sf]    nflu lgsfNg]    jf x6fpg]    . 

•	 d'6'sf]    /   ut, sn]   hf]   , kmf]   S;f]   , d'6' k'/   }    /    lkmof]    cflb hLjf0f' k/   LIf0fsf]    nflu gd"gf ;+sng 
ug]   {    . 

•	 :jfjx¿ klg lng'k/   ]   df ttfPsf]    :k]   r'nfn]    aflx/    8fd]   /    leqL efuaf6 :jfj u/   ]   /    lng]    . 

•	 kmf]   S;f]   sf]    /   Í x]   /   ]   /    olb luvf{   x¿ 5 eg]    :nfO{   8df w'nf]    kf/   ]   /    lkmFhfpg]    /    NofS6f]   s6gAn, :6]   g 
/   fvL se/   l:nkn]    5f]   k]   /    ;"Idbz{   soGqdf P:k/   lhn; km+u;sf]    nflu x]   g]   {    . 

•	 sn]   hf]    d'6', kmf]   S;f]   df v/   fjL ePsf]    z+sf nfu]   df c;/    ePsf]    efu /    :j:y efu ;d]   t cfpg]    
u/   L !) k|ltzt neutral akm/    kmdf{   lng ePsf]    af]   tndf gd"gfx¿ lng'k5{    . 

•	 d''6'sf]    aflx/   sf]    k]   l/   sfl8{   odnfO{    x6fP/    Olksfl8{   oddf /   Qm>fj ePsf]    x]   g]   {    /    d'6'sf]    /   Í, ;fO{   h 
klg hfFRg]  . 

•	 k|f]   e]   lG6«s'n;nfO{    lr/   ]   /    leq /   Qm>fj, cN;/    /    sGh]   ;g 5, 5}   g x]   g]   {    . To;kl5 luhf8{   nfO{    
klg lrg]   {    . 

•	 k|f]   e]   lG6«s'n;sf]    O;f]   km]   u;;Fu hf]   l8Psf]    efu sf6]   /    tfGg]    /    k]   6 leqaf6 cfGb|f sn]   hf]    /    
lkmof]    ;a}    aflx/    lgsfNg]    . 

•	 cfGb|fsf]    aflx/   L /   Í, ;fO{   h /    v/   fjL -;'lGgPsf]    jf /   Qm>fj_ x]   g]   {    . leq lr/   ]   /    h'sf 
-RofK6f]    /    uf]   nf]   _ jf Do's;n]    el/   P/    ;'lGgPsf]    5 5}   g x]   g]   {    . leqL efuaf6 :nfO{   8df 
:qm]   lkª u/   ]   /    lng]    /    ;"Idbz{   soGqsf]    !)x cAh]   lS6edf slS;l8of pl;:6sf]    nflu hf“r 
ug]   {    . cfjZos k/   ]   sf]    v08df cfGb|fsf]    s]   xL 6'qmf !) k|ltzt akm/    kmdf{   lngdf ;+sng ug]   {    . 

•	 cfGb|fdf 3fpsf]    bfux¿ -cN;/   _ 5, 5}   g x]   g]   {    . /   fgLv]   t /   f]   udf o:tf bfux¿ b]   lvG5g\ ;fy}    
l;sn 6lG;n -l;Ssd hf]   l8g]    7fpFdf_ klg x]   ]   g]   {    . 

•	 hLjf0f'af6 x'g]    O{   G6]   /   fOl6;df cfGb|f km'n]   sf]    /    cfGb|fdf 3fpx¿ jf ;8]   sf]    x'G5 . 

•	 lkmof]   sf]    ;fOh tyf bfux¿ jf luvf{   x¿ x]   g]   {    . olb 7"nf]    /    ;]   tf]    bfux¿ ePdf No'sf]   l;d jf 
d/   ]   S;sf]    z+sf x'G5 . 

•	 j;f{   sf]    ;fO{   h ;'lGg|Psf]   , /   Qmf >fj ePsf]    jf l;Fufg h:tf]    kbfy{    el/   Psf] ePdf uDjf/   f]    
/   f]   usf]    z+sf ug'{   kb{   5 . 

•	 s/   Í /    9f8sf]    xf8x¿ -e6]   {   a|f_ sf]    hf]   gL{  klg x]   g]   {   , olb ;'lGgPsf]    5 eg]    SoflN;odsf]    sdL 
x'g ;S5 . 
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•	 v'§f jf kv]   6fsf]    x8\8L sf6]   /   f leqsf]    df;Lsf]    /   Í x]   g'{   k5{    . OGkm]   lS;o; Plgldofdf lkmsf 
/   Ísf]    x'G5 . 

•	 v'§fsf]    b'a}}   lt/    l;ofl6s ge{    ;'lGgPsf]    5 eg]    d]   /   ]   S; /   f]   usf]    z+sf ug'{   kb{   5 /    pQm ge{   nfO{    
sf6]   /    !) k|ltzt Neutral buffered kmdf{   lngdf ;+sng ug]   {    .

•	 l;p/    tyf nf]   tLsf]    /   Í lkmsf ;]   tf]    jf lgnf]    /   Í 5, 5}   g x]   g]   {    . cfFvfaf6 cfF;' s:tf]    cfPsf]    
5 < olb cfFvfdf lkmFhh:tf]    kbfy{    5 eg]    sf]   /   fOhf jf dfOsf]   KnfHdf x'g ;S5 . d'vsf]    Ps 
5]   paf6 lr/   ]   /    km]   l/   Ë;;Dd x]   g]   {    . o;df Do's;n]    el/   Psf]    jf /   utsf]    bfux¿ b]   lvG5 ls 
x]   g]   {    /    Zjf; gnLnfO{    lr/   ]   /    leq Do's;, /   ut jf 3fp 5, 5}   g x]   g]   {    . O;f]   km]   u;nfO{    lr/   ]   /    tn 
qmk;Dd vf]   Ng]    . olb le6fldg æPÆ sf]    sdL eof]    eg]    O;f]   km]   u;sf]    leqL efudf ;–;fgf 
u|GyLx¿ 7"nf]    ePsf]    /    lkkn]    el/   Psf x'G5g\ . qmksf]    leqL efu ?dfnsf]    e'jf h:tf]    5, 
5}   g x]   g]   {    olb eof]    eg]    km+u;af6 k|efljt ePsf]    x'G5 . 

•	 lubL k/   LIf0fsf]    nflu 6fpsf]   sf]    5fnfnfO{    x6fpg' k5{    . x8\8LnfO{    cfFvfsf]    dflykl§ cufl8 
/    k5fl8 hf]   gL{ ePsf]    efudf r'Rrf]    5]   p ePsf]    s}   +rLn]    lj:tf/   }    sf6\g'k5|{    . x8\8LnfO{    dfq 
vf]   n]   /    x6fpg' k5{    /    lubLsf]    cj:yf hf“r ug'{   kb{   5 . lubLnfO{    cufl8sf]    5]   paf6 x6fpFb}    aflx/    
lgsfn]   /    !) k|ltzt Neutral akm/    kmdf{   lngdf ;+sng ug]   {    . 

^&= !) k|ltzt Go"6«n akm/ kmdf{   lng agfpg]    tl/   sf

cfjZos /   ;fogx¿ dfqf ! ln6/   sf nflu

#&–$) k|ltzt kmdf{   lng jf kmd{   nl8xfO{   8 !)) Pd=Pn=

;kmf kfgL ()) Pd=Pn=

;f]   l8od km:km]   6 df]   gf]   j]   l;s (NaHPO4) $ u|fd

;f]   l8od km:km]   6 8fO{   j]   l;s (Na2HPO4) ^=% u|fd

dfly pNn]   lvt kfgLsf]    dfqf ! ln6/    d]   hl/   Í l;ln08/   df gfk]   /    lng]    /    clnslt @ ln6/   sf]    sf]   lgsn 
km\nf:sdf lng]    . To;df klxnf ;f]   l8od km:km]   6 df]   gf]   j]   l;s /    To;kl5 ;f]   l8od km:km]   6 8foj]   l;s 
klg /   fVg]    . km\nf:snfO{    /   fd|f]   l;t xNnfP/    ld;fpg]    . olb 3'n]   g eg]    xNsf;Fu ttfP/    3f]   Ng]    . To;kl5 
pQm emf]   nnfO{    wf/   f lkm6 u/   ]   sf]    Knfli6ssf]    hf/    -lasf]   {    ePsf]   _ df /   fVg]    /    dfly pNn]   v ePcg';f/   sf]    
kmdf{   lng vgfpg]    /    /   fd|f]   l;t rnfPkl5 afFsL rflxg]    kfgL ;a}    ld;fpg]    . km]   l/    pQm efF8fnfO{    xNnfP/    
/   fd|/   L ld;fpg]    o;/   L :6f]   /    ul/   Psf]    !) k|ltzt Neutral buffered kmdf{   lng gd"gf ;+sng ug]   {    a]   nfdf 
!)) Pd=Pn= sf]    Knfli6s a§fdf @÷# efu el/   g]    u/   L lng]    . kmdf{   lng k|of]   u ubf{    ;lh{   sn Unf]   e nufP/    
ug'{   k5{    .  k~hf gnufO{    xftn]    ;s]   ;Dd 5'g' x'Fb}   g . s]   xL u/   L xftdf nfUof]    eg]    t'?Gt}    xft w'g''k5{    .  akm/    
kmdf{   lng k|of]   u ugf{   n]    ;]   ndf ePsf]    efux¿ lau|b}g /    /   fd|f]   ;Fu ;'/   lIft x'G5g\ .

gd"gfnfO{    k|fs[lts /   ·df Nofpg]    tl/   sf M

kmdf{   lngdf /   flvPsf]    gd"gfnfO{    k|fs[lts /   Ídf Nofpg ;lsG5 . tGt'sf gd"gfx¿ @–# b]   lv !) 
jif{   ;Dd /   flvPsf]    eP klg k'gM /   Í kl/   jt{   g ug{    ;lsG5 . k|fs[lts cj:yfdf gd"gfsf]    /   Í Nofpgsf]    
nflu lgDgcg';f/   sf]    emf]   nx¿df /   fVg]    . 
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kmdf{   lng !) k|ltzt ! ln6/   

l8l:6N8 jf6/    % ln6/   

;f]   l8od 8fOyfof]   gfO{   6 !)) u|fd

kf]   6fl;od sfjf]   {   g]   6 #) u|fd

kfO{   l/   l8g @) ld=ln=

ljlw M

•	 klxnf :k]   l;d]   gnfO{    kmd{   n ;]   nfO{   g 3f]   n -$) k|ltzt kmd{   lng ! ln=, vfg]    g'g #)) u|fd /    l8l:6N8 
jf6/    % ln=_ df 8'afpg]    . 

•	 :k]   l;d]   gnfO{    wf/   fsf]    kfgLdf kvfNg]    . 
•	 dfly pNn]   v ul/   Psf]    emf]   ndf 8'afP/    /   fVg]    . 
•	 o; emf]   nnfO{    k|To]   s @–# lbgdf km]   g]   {    -sDtLdf # k6s;Dd_
•	 e08f/   0f ug]   {    hf/   df tfhf emf]   n /   fvL ;w}   + e/   L /   fVg]    . 

^*= lx:6f]   Kofyf]   nf]   lhsn hf“rsf nflu gd"gf ;+sng ljlw

•	 l;gf]    k/   LIf0f ubf{    ljleGg efudf 3fp jf bfu ePsf]    hfFlrG5 . lx:6f]   Kofyf]   nf]   lhsn k/   LIf0fsf]    
nflu c;/    ePsf]    c+usf]    -d'6', sn]   hf]   , k]   6, cfGb|f, kmf]   S;f]   , df;', d[uf}   nf, lkmof]    cflb_ ! ;]   =ld= 
x! ;]   =ld= sf]    ;fOhdf :j:y /    c;/    ePsf]    b'a}}    ;d]   l6g]    u/   L sf6]   /    lng]    . 

•	 :k]   l;d]   g lnFbf hlxn]    klg 3fp jf bfu ePsf]    /    gePsf]    b'a}}    efu 5fGg' kb{   5 . 
•	 of]    tGt'nfO{    !) k|ltzt akm/    kmdf{   lng ePsf]    lasf]   {    nfUg]    Knfli6s efF8fdf /   fVg]    . tGt'sf]    dfqfeGbf 

kmdf{   lngsf]    dfqf !) u'0ff a9L x'g'kb{   5 . 
•	 k]   6 jf cfGb|fsf]    efux¿ lng'k/   ]   df tGt'sf]    6'qmfnfO{    kfgLdf ;kmf u/   L kmdf{   lng ePsf]    efF8fdf 

/   fVg'k5{    . 
•	 o;/   L ;+sng ul/   Psf]    gd"gfnfO{    sf]   7fsf]    tfkqmddf /   fVg ;lsG5 . 
•	 olb :gfo';DaGwL nIf0f b]   vfPsf]    v08df lubL /    d]   ?b08sf]    klg clgjfo{    ?kdf gd"gf ;+sng 

ug'{   kb{   5 . lubLsf]    k"/   f efu g}    kmdf{   lngdf 8'afpg' kb{   5 /    ljleGg efudf kl/   jt{   g ePsf]    hf“Rg 
;lsG5 . 

•	 kz' d/   ]   sf]    ^ 306feGbf k5fl8 l;gf]    k/   LIf0f ul/   Pdf lx:6f]   Kofyf]   nf]   lhsf]    nflu gd"gf ;+sng ug'{    
x'Fb}   g lsgeg]    leq ePsf c+ux¿ ;a}    ;8]   /    hfg]    ;Defjgf x'G5 . 

•	 l;gf]    k/   LIf0f k|ltj]   bg ;fydf k7fpg' kb{   5 /    gd"gfsf]    a§fnfO{    klg gr'lxg]    u/   L aGb ug]   {    /    n]   jn 
ug'{   kb{   5 -h:t}   M s'g kz'sf]    gd"gfx¿ jf c+ux¿ /    ;+sn ldlt_ . 

^(= lx:6f]   nf]   lhsn l6:o' k||f]   ;]   l;ª

  lx:6f]   nf]   lhsn l6:o' k||f]   ;]   l;ª lgDg k|lqmofaf6 ul/   G5 . 

^(=! lkmSz]   ;g (Fixation)

 o;n] tGt'x¿ ;8\gaf6 arfpF5 /    ls6f0f'x¿sf]    c;/    x'Fb}   g /    tGt'sf]    ef}   lts agfj6 (Physical 
structure) ;'/   lIft /   fV5 . o;sf]    nflu tGt' gd"gfnfO{    !) k|ltzt akm/    kmdf{   lng sDtLdf 
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!@ 306f /   fVg'k5{    . lkmS;]   ;gsf]    nflu k||of]   u ul/   g]    emf]   nx¿nfO{    lkmS;]   l6e egLG5 . o;kl5 
tGt'nfO{    kftnf]    sl/   j # ld=ld= afSnf]    x'g]    u/   L sf6\g]    /    sfl6Psf]    tGt'x¿sf]    5]   p klg ;f]   emf]    kg]   {    
u/   L sf6\g]    . 

^(=@ hnljlgof]   hg (Dehydration)

 o;sf]    p2]   Zo tGt'df ePsf]    kfgLsf]    dfqf x6fpg' xf]    . o;sf]    nflu ljleGg k|ltztsf]    Oyfgf]   n 
k||of]   u ul/   G5 . hnljlgof]   hgsf nflu sl/   j @$ b]   lv @^ 306f nfU5 . klxnf &) k||ltzt 
Oyfgf]   ndf ! 3G6f 5f]   8\g'k5{    . To;kl5 qmd;+u (%%Â @ j6f, !))%Â tLg j6f u/   L clGtddf 
!))% df /   ftel/    5f]   8\g'k5{    .

^(=# lSnol/   · (Clearing)

 o;sf]    p2]   Zo tGt' /    d}   g ;lhn}   ;Fu ldnfpg' xf]    . o;sf]    nflu xylene k|of]   u ul/   G5 /    !)) 
Pd=Pn= sf]    @ j6f Unf; sG6]   g/   df qmd};+u @ 306f /   fVg' k5{    . 

^(=$ ODk|]   |Ug]   ;g (Impregnation)

 o;sf]    p2]   Zo tGt'leq d}   g l5/   fO{    Ans agfpg ;xof]   u ug'{    xf]    . o;sf]    nflu k||of]   uzfnf dfkb08sf]    
d}   g k|of]   u ug'{   k5{    . d}   gnfO{    jf6/   jfy jf OGs'a]   6/   df %^° ;]   lN;c;sf]    tfkqmddf wft'sf]    efF8fdf 
kufn]   /    /   fVg'k5{    /    tGt'nfO{    ! k6s @ 306f /   fVg'k5{    /    bf]   ;|f]    efF8fdf @$ 306f ;Dd /   fVg]    ;fg]   {    . 

^(=% Anlsª (Blocking)

 o;sf]    p2]   Zo tGt'nfO{    dfOqmf]   6f]   ddf kftnf]    u/   L sf6\g ;xof]   u ug'{    xf]    . ;kmf d}   g k||of]   u u/   L 
Sof;]   6df Ans agfpg' k5{    . 

^(=^ ;]   S;lgª (Sectioning)

 o;sf]    p2]   Zo Ansdf ePsf]    tGt'nfO{    kftnf]    sf6] /  :6]   lgª ug{    /    hf“Rg ;lhnf]    u/   fpg' xf]    . AnsnfO{    
dfOqmf]   6f]   ddf /   fvL k"/   fgf]    dfOqmf]   6f]   d An]   8 k|of]   u u/   ]   /    klxnf l6«d ug]   {    -ha;Dd k"/   f tGt'sf]    efu 
cfpFb}   g_ To;kl5 gofF dfO{   qmf]   6f]   d An]   8 k|of]   u u/   L #–% dfOqmf]   g ;fO{   hdf sf6\g]    . jf6/   afydf 
kfgL %^° ;]   lN;c;df ttfP/    /   fVg]    . -kfgLdf !÷@ u|fd h]   nfl6g kfp8/    /   fVg]    /    ld;fpg]    . olb 
xfjfsf]    kmf]   sf b]   lvPdf l6:o' k]   k/    x6fpg]   _ gofF An]   8n]    sf6]   sf]    ;]   S;gnfO{    jf6/   afydf ePsf]    
tftf]   kfgLdf lj:tf/   }    /   fVg]    /    tGt'sf]    ;]   S;g v'lDrPsf]    5 eg]    ldnfpg]    . ;]   S;gnfO{    t'?Gt}    ;kmf 
Unf; :nfO{   8df lnP/    %^° ;]   lG6u|]   8 tfkqmd ePsf]    OGs'j]   6/   df d}   g kufNg /   fVg]    /    d}   g klUnPkl5 
;f]    :nfO{   8nfO{    :6]   lgª ug]   {    . 
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&)= x]   df6lS;lng P08 Ojl;g -Pr= P08= O{   =_ :6]   lgª

 Tissue processing method

1. 10% buffer formalin     overnight

2. 70% Alcohol    1hrs

3. 95% Alcohol    1hrs

4. 95 % Alcohol    1hrs

5. 100% Alcohol     1hrs

6. 100% Alcohol    1hrs

7. 100% Alcohol     1hrs

8. 100% Alcohol     overnight

•	 Xylene 1   2hrs

•	 Xylene 2   2 hrs.

9. In incubator 

Wax-1 (2hrs)

Wax-2 (overnight)
Block making

Slide making (equal egg albumin + glycerol or gelatin on slide)

Incubator (1 hr, 60°C)

                  

Xylene (3 coupling jar, for 3 minute each)

Rehydration (1 minute each)

a.  100% isopropyl alcohol (3 coupling jar, one minute each)
b.   95% isopropyl alcohol (3 coupling jar, one minute each) 
c.  70% isopropyl alcohol (3 coupling jar, one minute each) 
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Running tap water (5 minutes)

Hematoxyline (4-5 minutes)

 Running tap water (20 second only)

Differentiate 1% HCl (one deep or 5 sec.)

Bluing with Scotts tab water or ammonia soln (2-3 minute or until blue)

Eosine (1%, 2 minute)

Wash by tap water (20 second only)

Dehydration (just one minute each)

a.  70% isopropyl alcohol (1 coupling jar, one minute each)
b.  95% isopropyl alcohol (1 coupling jar, one minute each)
c.  100% isopropyl alcohol (3 coupling jar, one minute each)

Blot dry

Xylene (cleaning)
(3 coupling jar, 3 minute each)

Mounting
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0.1M kf]   6fl;od km:km]   6 akm/    agfpg]    tl/   sf

(Preparation of 0.1 M Potassium Phosphate Buffer at 25° C)

pH Volume of 1M K2HPO4 (ml) Volume of (1M KH2PO4)
5.8 8.5 91.5
6.0 13.2 86.8
6.2 19.2 80.8
6.4 27.8 72.2
6.6 38.1 61.9
6.8 49.7 50.3
7.0 61.5 38.5
7.2 71.7 28.3
7.4 80.2 19.8
7.6 86.6 13.4
7.8 94.0 9.2
8.0 94.0 6.0

Preparation of 0.1 M Potassium Phosphate Buffer at 25° C

pH Volume of 1M K2HPO4 (ml) Volume of (1M KH2PO4)
5.8 7.9 92.1
6.0 12 88.0
6.2 17.8 82.2
6.4 25.5 74.5
6.6 35.2 64.5
6.8 46.3 53.7
7.0 57.7 42.3
7.2 68.4 31.6
7.4 77.4 22.6
7.6 84.5 15.5
7.8 89.6 10.4
8.0 93.2 6.8

pk/   f]   Qm :6s 3f]   nx¿nfO{    !))) Pd=Pn= l8l:6N8 jf6/   df 3f]   Ng]    . lk=Pr= Henderson-
Hasselbaclch equation af6 Calculation ug]   {    . 

 pH = PK1 + Log 
Proton acceptor

Proton donor  PK1 = 6.86 at 25° C.
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k|of]   uzfnfdf k|of]   u ul/   g]    Electrophoresis buffers

akm/   k||of]   u ug]   {    3f]   n uf9f :6f]   s 3f]   n -k||lt ln6/   _ 
Tris-acetate 
(TAE)

1× 0.04 M Tris-acetate 
 0.001M EDTA

50× 242g Tris base 
 57.1ml Glacial acetic acid 100ml 0.5 M 

EDTA (pH 8.0)
Tris-phosphate
(TPE)

1× 0.09 M Tris-phos-
phate

 0.002 M EDTA

10× 108 g Tris base
 15.5ml 85% Phosphoric acid (1.679 

g/   ml) 40ml 0.5 M EDTA (pH 8.0)
Tris-borate
(TBE)

0.5×0.045 M Tris-bo-
rate

 0.001 M EDTA

5× : 54g Tris base
 27.5 g Boric acid
 20 ml 0.5 M (EDTA 8.0)

Alkaline 1× 50 MN NaOH
 1 MM EDTA

1×: 5 ml 10 N NaOH
 2ml 0.5 M (EDTA 8.0)

Tris-glycerine 1×25 mM tris
 250 MM glycine
 1.1% SDS

5×15.1g Tris base
 94g glycine (electrophoresis grade) (pH 

8.3)

Preparation of reagents and buffers used in molecular cloning

Concentrations of acids and bases : Common commercial strengths
Substance Formula Molecular 

weight
Moles/   
liter

Gms/   
liter

Percentage 
by weight

Specific 
gravity

Milliliters/   
 liter to  

prepare 1M 
sol

Acetic 
acid, glacial

CH3COOH 60.05 17.4 1045 99.5 1.05 57.5

Acetic acid 60.05 6.27 376 36 1.045 159.5
Formic acid HCOOH 23.4 1080 90 1.2 42.7
Hydrochloric acid HCI 36.5 11.6 424 36 1.18 86.2

2.9 105 10 1.05 344.8
Nitric acid HNO3 63.02 15.99 1008 71 1.42 62.5

14.9 938 67 1.4 67.1
Perchloric acid HCLO4 100.5 11.65 1172 70 1.67 85.8

9.2 923 60 1.54 108.7
Phosphoric acid H3PO4 80.1 18.1 1445 85 1.7 55.2
Salfuric acid H2SO4 98.1 18 1766 96 1.84 55.6
Ammonium 
hydroxide

NH4OH 35 14.8 251 28 0.898 67.6

Potassium 
hydroxide

KOH 56.1 13.5 757 50 1.52 74.1

1.94 109 10 1.09 515.5
Sodium hydroxide NaOH 40 19.1 763 50 1.53 52.4

2.75 111 10 1.11 363.6
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Approximate pH values for various concentration of stock solutions

 Substance 1N 0.1N 0.01N 0.001N

 Acetic acid 2.4 2.9 3.4 3.9

 Hydrochloric acid 0.1 1.07 2.02 3.01

Sulfuric acid 0.3 1.2 2.1

Citric acid 2.1 2.6

Ammonium hydroxide 11.8 11.3 10.8 10.3

 Sodium bicarbonate 14.05 13.07 12.12 11.13

 Sodium carbonate 8.4

11.5 11
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efu * M o'l/   g PgfnfOl;; (Urine Analysis)

&!= kl/   ro

lk;fj z/   L/   af6 aflx/    kmflng]    Ps t/   n kbfy{    xf]    . lk;fjdf z/   L/   df cfjZos gkg]   {    tTjx¿ o'l/   of,  
o'l/   s Pl;8, kfgL, Electrolyte cflb x'G5g\ . o;sf]    /   Í ;fwf/   0ftof ;kmf, xNsf kx]   Fnf]    x'G5 .  
lk;fjsf]    :k]   l;lkms u|fle6L (Specific gravity), uGw /    /   Í, hgfj/   sf]    lsl;d, pd]   /   , df}   ;d 
/    /   f]   usf]    l:ylt cg';f/    km/   s÷km/   s x'G5 . o;}   n]    ljleGg /   f]   ux¿df o;sf]    ;+of]   hg km/   s÷km/   s 
x'G5 . k|of]   uzfnfdf lk;fj ;DaGwL hf“r ug]   {    ljlwnfO{    o'l/   gfnfO{   l;; egLG5 . lk;fj hf“r ubf{    gd"gf 
tfhf x'g'k5{    . olb s'g}    sf/   0fa; cln l9nf]    x'g]    eP $° ;]   lN;o;df k|mLhdf /   fv]   /    kl5 hf“Rg ;lsG5 . 

&@= lk;fj hf“Rg]    tl/   sf

&@=! ef}   lts k/   LIf0f (Physical Examination) 

 -!_ /   Í

 ;fwf/   0ftof lk;fj ;kmf /    xNsf kx]   Fnf]    /   Ísf]    x'G5 t/    lgDg lnlvt cj:yfdf lk;fjdf 
kl/   jt{   g b]   vfk5{    M

•	 Hj/   f]    cfPsf]    kl/   l:yltdf of]    cln afSnf]   , kx]   Fnf]    /   Ísf]    x'G5 . 

•	 sn]   hf]   sf]    /   f]   ux¿ ePsf]    cj:yfdf uf9f kx]   Fnf]    b]   lv xl/   of]    /   Ísf]    x'G5 . 

•	 Haemoglobinuera ePsf]    cj:yfdf lk;fjsf]    /   Í /   ftf]   b]   lv v}   /   f]    jf sfnf]    /   Ísf]    
x'G5 .

•	 /   Qmd"q (Haematuria) df lk;fj /   ftf]    /   utsf]    /   Ísf]    x'G5 . 

•	 hLjf0f'sf]    ;+qmd0f ePdf o;sf]    /   Í wldnf]    x'G5 t/   , t'?Gt}    lg:s]   sf]    lk;fj wldnf]    
x'G5 eg]    Protein sf]    dfq klg a9]   sf]    x'g ;S5 . 

 -@_ uGw

•	 lk;fjsf]    uGw Volatile acid h:tf]    x'G5 . of]    eGbf leGg 5 eg]    s'g}    k|sf/   sf]    /   f]   u 
5 eGg]    a'em\g ;lsG5 . h:t}    M dw'd]   x /   f]   udf o;sf]    uGw ld7f]    (Sweetish) x'G5 . 

•	 o;}   u/   L Ketonuria df o;sf]    uGw Acetone sf]    h:t}    x'G5 . 

 -#_ :k]   l;lkms u|]   le6L

hn ljlgof]   hg, Hj/   f]    cfPsf]    a]   nf jf kftnf]    lb;f u/   ]   sf]    a]   nf lk;fjsf]    :k]   l;lkms u|]   le6L 
a9L x'G5 . To:t}   M Nephritis, Uraemia cflbdf :k]   l;lkms u|]   le6L sd x'G5 . :k]   l;lkms 
u|]   le6L hf“Rg o'/   f]   gf]   ld6/    eGg]    pks/   0f k|of]   u ul/   G5 . Multistix l:6«kaf6 klg :k]   l;lkms 
u|]   le6L hf“r ug{    ;lsG5 . :k]   l;lkms u|]   le6L a9]   df lk;fjdf 3'ngzLn tTj 5 eGg]    yfxf 
kfpg ;lsG5 . lk;fjsf]    :k]   l;lkms u||]   le6L !=)))–!=)!) ;Dd x'G5 . kz'sf]    hft cg';f/    
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:k]   l;lkms u|]   le6L leGg–leGg x'G5g\ . 

ljlw M

•	 6\o"adf lk;fj /   fVg]    /    ;f]    6\o"anfO{    ;tx ldnfP/    6]   jndf /   fVg]    . 

•	 o'/   f]   ld6/   nfO{    lk;fjdf 8'afP/    :jtGq ?kdf t}   l/   gsf nflu 3'dfP/    5f]   8\g]    . 

•	 o'/   f]   ld6/   sf]    lrGx slt;Dd 8'a]   sf]    5 ;f]    k9\g]    . 

•	 z+sf nfu]   df k'gM bf]   xf]   ¥ofP/    hf“r ug{  ]   .

s]   xL hgfj/   x¿sf]    lk;fjsf]    :k]   l;lkms u|]   le6L dfg /    b}   lgs lk;fj lg:sf;g 

hgfj/   dfqf -b]   lgs_ :k]   l;lkms u|]   le6L dfg cf}   ;t dfg

 ufO{    ÷ e}   F;L !@=% ln= !=)@% ∼ !=)$% !=)#%

 3f]   8f % ln= !=)@) ∼ !=)%) !=)#%

 e]   F8f )=%& ln= !=)!% ∼ !=)$% !=)#)

 afv|f – !=)!% ∼ !=)$% !=)#)

 s's'/   )=^* ln= !=)!% ∼ !=)$% !=)@%

 la/   fnf]   – !=)@) ∼ !=)$% !=)#)

 ;'Fu'/   $=% ln= !=)!) ∼ !=)#) !=)!%

&@=@ /   f;folgs k/   LIf0f

   -!_ lk=Pr= (pH)

lk;fjsf]    lk=Pr= hgfj/   sf]    cfxf/   fdf e/    kb{   5 .  zfsfxf/   L hgfj/   sf]    lk;fjsf]    lk=Pr= a9L 
Iff/   Lo x'G5 eg]    df+;fxf/   L k|f0fLsf]    lk=Pr= xNsf cDnLo x'G5 . Sodium acid phosphate 
n]    ubf{    df+;xfl/    hgfj/   sf]    lk;fj cDnLo x'G5 . dflg;sf]    lk;fjsf]    lk=Pr= xNsf cDnLo 
(Acidic) x'G5 t/    lk;fjnfO{    Psl5g /   fv]   sf]    v08df lk=Pr= Iff   /Lo (Alkaline) df 
kl/   0ft x'g ;S5 . lk=Pr= Litmus paper n]    k/   LIf0f ug{    ;lsG5 . Litmus paper 
lk;fjdf 8'afpFbf /   ftf]    ePdf cDnLo /    lgnf]    ePdf Iff   /Lo x'G5 . s's'/    /    la/   fnf]    afx]   s 
;a}   h;f]    hgfj/   sf]    lk;fj Iff   /Lo x'G5 . ljleGg /   f]   ux¿df lk=Pr= klg leGg–leGg x'G5 .  
h:t}    M Hj/   f]    cfPsf]    a]   nf Acidosis jf vfgfdf a9L dfqfdf k|f]   l6g x'g]    a]   nf lk;fjsf]    
lk=Pr= cDnLo x'G5 eg]    Cystitis /    Urinary tract sf]    ;+qmd0f ePsf]    a]   nfdf lk;fj 
Iff/   Lo x'G5 .  3f]   8fn]    h}    /    x]    vfFbf lk;fj cDnLo x'g;S5 .

-@_ Un'sf]   h (Glucose)
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 ;fwf/   0ftof lk;fjdf Un'sf]   h (Glucose) x'Fb}   g, t/    dw'd]   x ePsf]    a]   nf Un'sf]   h 
b]   vfkb{   5 . lk;fjdf ePsf]    Un'sf]   h Benedict reagent n]    monosaccharides kQf 
nufpg ;lsG5 . lk;fjdf Un'sf]   h ePsf]    cj:yfnfO{    Glycosuria egLG5 . 

 a]   gf]   l8S6 ljlw (Benedict Method) M )=% Pd=Pn= lk;fj Pp6f 6]   i66\o"adf 
lng]    /    To;df % ld=ln= a]   g]   l8S6 3f]   n /   fVg]   , lk;fj /    a]   g]   l8S6 3f]   nnfO{    /   fd|f]   l;t 
ld;fpg' kb{   5 . To;nfO{    pDn]   sf]    kfgL cyjf ag;]   g ag{   /   df % ldg]   6 ttfpg]    . 6]   i66\o"anfO{    
lr:ofpg]    ca /   Í km/   s ePsf]    x]   g'{    kb{   5 . 

 glthf M 

•	 lgnf]    /   Í ePdf  - Negative

•	 lgnf]    b]   lv xl/   of]    ePdf, 5f]   qmf b]   lvG5 + Mild sugar

•	 kx]   Fnf]    O{   6f /   Í ePdf, 5f]   qmf b]   lvG5  + + Moderate sugar

-#_ k|f]   l6g (Protein)

 lk;fjdf b]   lvg]    k|f]   l6g cfNa'ldg xf]    . ;fwf/   0ftof lk;fjdf k|f]   l6g x'Fb}   g . lk;fjdf k|f]   l6g 
5 jf 5}   g egL k|of]   uzfnfdf /   f]   a6{   ; (Roberts Test) af6 kQf nufpg ;lsG5 . 

 /   f]   a6{   ; l/   Ph]   G6 agfpg]    ljlw M

 Magnesium Sulfate &&) gm

 l8l:6N8 jf6/    !))) ml

l8l:6N8 jf6/   df Magnesium sulfate /   fv]   /    ;+t[Kt 3f]   n tof/    ug]   {    . s8f Nitric acid 
! efu /    Saturated magnesium sulfate % efu ld;fP/    /   f]   a6{   ; l/   Ph]   G6 tof/    ul/   G5 . 

ljlw M 

@ ld=ln= /   f]   a6{   ; l/   Ph]   G6 Pp6f 6]   i66\o"adf lng]   , To;df lj:tf/   }    t]   ;f]   {    u/   ]   /    @ ld=ln= lk;fj 
vGofpg' k5{   , olb lk;fjdf k|f]   l6g 5 eg]    /   f]   a6{   ; l/   Ph]   G6 /    lk;fj /   fv]   sf]    lardf ;]   tf]    3]   /   f 
b]   vfk5{    . o;/   L lk;fjdf k||f]   l6g 5 jf 5}   g 5'6\ofpg ;lsG5 . 

Proteinurea x'g]    cj:yf M a9L kl/   >d u/   ]   sf]    a]   nf, cfxf/   fdf k||f]   l6g a9L ePdf, Hj/   f]    cfPdf .

Pathological proteinuria : Acute interstitial nephritis ePdf,  
        Chronic interstitial nephritis ePdf . 

-$_ ls6f]   g a8Lh (Ketone bodies)

 ;fwf/   0ftof lk;fjdf Ketone bodies x'Fb}   g, t/    ha lrNnf]    kbfy{    (Fat) sf]    kfrg 
/   fd|f]   ;Fu x'g kfpFb}   g ta Ketone bodies z/   L/   df hDdf x'g yfNb5 /    o;n]    Ketonurea 
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u/   fpFb5 . lk;fjdf Ketone ePsf]    5, 5}   g eg]   /    Rothera's Test af6 kQf nufpg 
;lsG5 . 

ls6f]   g a8L hf“r ug]   {    ljlw M Pp6f 6]   i66\o"adf 5ml lk;fj lnP/    To;df Ammonium 
Sulfate, Saturate geP;Dd 3f]   Ng]    . To;df 5% Sodium nitroprusside sf]    @ jf 
# yf]   kf /   fVg'k5{    To;kl5 Strong ammonium hydroxide xfNg]    . lk;fjsf]    3f]   ndf 
a}   hgL jf /   ftf]    /   Ísf]    ljsf; eof]    ePg ljrf/    ug]   {    . a}   hgL /   Í ePdf ls6f]   g a8L pQm 
lk;fjdf 5 eg]   /    eGg ;lsG5 . 

-%_ /   ut (Blood)

 /   utdf ePsf]    Hemoglobin df Peroxidase x'G5 . h;n]    clS;hg Hydrogen 
Peroxide af6 lbg ;Sb5 . of]    clS;hgn]    Benzidine ePsf]    v08df lgnf]    xl/   of]    /   Í 
ljsf; ub{   5 . 

 ljlw M 

Pp6f 6]   i66\o"adf clnslt Benzidine lng]    /    To;df Glacial acetic acid ld;fP/    
3f]   n agfpg]    . ;f]    3f]   ndf @ ld=ln= lk;fj ld;fpg' k5{    . ca ! ld=ln= Hydrogen 
peroxide /   fv]   /    /   fd|f]   l;t ld;fpg]    . /   Í kl/   jt{   g ePsf]    ljrf/    ug'{   kb{   5 . olb /   Í lgnf]    
cyjf xl/   of]    ePdf To;nfO{    Positive dfGg' kb{   5 . 

 /   Qmd"qtf ePsf]    a]   nf /   Qmsf]   if lk;fjdf x'G5 eg]    Hemoglobinuria ePsf]    a]   nf 
lk;fjdf Hemoglobin kfO{   G5, /   utsf]    sf]   ifx¿ x'Fb}   g . /   Qmd"qtf x'Fbf olb lk;fjnfO{    
;]   lG6«km\o'h u/   ]   df /   ftf]    /   Qmsf]   if tn lylu|G5 t/    Hemoglobinuria x'Fbf ;]   lG6«km\o'h ubf{    
/   ftf]    /   Qmsf]   if lylu|b}g]    /    lk;fjsf]    /   Í /   ftf]    x'G5 . 

 Hematuria x'g]    cj:yfx¿ M 
Pyelonephritis, Acute nephritis, Ureteritis, Cystitis, Urolithiasis, Kidney 
infection, Abscess in kidney, Postpartum stage (female), Sweet clover 
disease, Copper, Phenol, Mercury poisoning.

 Hemoglobinuria b]   lvg]    cj:yfx¿ M Babesiosis, Photosensitization, Severe 
burn, Clostridium hemolyticum infection /    Incompatible blood 
transfusion cflb . 

-^_ afO{   n lkud]   G6 (Bile Pigment)

 Pp6f 6]   i66\o"adf @ ld=ln= s8f Nitric Acid lng]    /    To;df lj:tf/   }    @ ld=ln= lk;fj 
vGofpg]    olb Bile Pigment 5 eg]    b'O{   j6f t/   nsf]    lardf xl/   of]    jf a}   hgL /   Ísf]    3]   /   f 
aGb5 . 

-&_ o'/   f]   lalngf]   h]   g (Urobilinogen)
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 ;fwf/   0ftof lk;fjdf s]   xL dfqfdf o'/   f]   lalngf]   h]   g x'G5 . t/    Obstructive Jaundice 
ePsf]    a]   nfdf lk;fjdf Urobilinogen x'Fb}   g . o'/   f]   lalngf]   h]   g hf“r ug{   sf]    nflu Ehrlich 
aldehyde reagent rflxG5 . h'g o; k|sf/    agfpg ;lsG5 M 2gm Para di-methyl 
aminobenzaldehyde lnP/    100ml 20% HCl df 3f]   Ng]    /    Ehrlich aldehyde 
reagent tof/    x'G5 . 

&@=# dlN6l:6S; (Multistix) 

  ljlw

o'l/   gfnfO{   l;;sf nflu dlN6l:6S; eGg]    l:6«k kfO{   G5 h;af6 pk/   f]   Qm k/   LIf0fx¿ Ps}   rf]   6L 
ug{    ;lsG5 . k|of]   u ug]   {    ljlw klg l/   Ph]   G6 af]   tndf pNn]   v ul/   Psf]    x'G5 . dlN6l:6S;sf]    
;fgf]    kftf]   af6 (Strips) o'l/   gfnfO{   l;; -Un'sf]   h, o'/   f]   lAngf]   h]   g' An8, ls6f]   g' :k]   l;lkms 
u|]   le6L, gfO{   6«]   6, lanL?lag cflb_ ;/   n, l56f]    /    5l/   tf]    ug{    ;lsG5 . 

ljlw M 

lk;fjnfO{    6]   i66\o"adf /   fVg]   , dlN6l:6S;sf]    lasf]   {    vf]   n]   /    Pp6f kftf lgsfnL lk;fjdf 
8'afpg]   , l:6«knfO{    l;wf kf/   ]   /    /   fVg]   , lgb]   {   zgcg';f/    #) ;]   s]   08 jf ! ldg]   6kl5 l:6«ksf]     
;fgf]    kftf]   df /   Í kl/   jt{   g x]   /   L glthf n]   Vg]    . 

&@=$ ;"Idbz{   soGqaf6 hf“r

 lk;fj k/   LIf0f ubf{    lylu|Psf]    efusf]    klg k/   LIf0f ug'{    kb{   5 . Pp6f ;]   lG6«km\o'h 6\o"adf  
% ld=ln= lk;fj lnP/    @ ldg]   6;Dd @)))÷rpm df ;]   lG6«km\o'h ug]   {    . ;]   lG6«km\o'h 6\o"a dflysf]    
Supernatant kmfNg]    /    tn lylu|Psf]    Ps yf]   kf lnP/    :nfO{   8df /   fv]   /    ;"Idbz{   s oGqdf 
hf“Rg' kb{   5 . 

 ;"Idbz{   soGqdf k/   LIf0f ubf{    Epithelial cells, Pus cells, Crystals, Epithelial 
cells, Erythrocytes sf ;fy}    k/   hLjLx¿ hf“r ug{    ;lsG5 . 

-!_ Olky]   lnon ;]   N; (Epithelial Cells)

 ;fwf/   0ftof lk;fjdf Go'g ;+Vofdf /   x]   sf x'G5g\ . Epithelial cells df ;fgf]    uf]   nf]    
Nucleus kfO{   G5 . Cystitis jf Urinary tract infection df w]   /   }    dfqfdf Epithelial 
cells kfO{   G5g\ . of]    lk;fjdf kfOg]    ;aeGbf 7"nf]    sf]   if xf]    . 

-@_ k; ;]   n (Pus Cell)

 ;fwf/   0ftof lk;fjdf yf]   /   }    dfqfdf Zj]   t /   Qmsf]   if kfO{   G5, o;nfO{    g}    k; ;]   n egLG5 /    of]    
d/   ]   sf]    /    lau|]   sf]    cj:yfdf x'G5 . of]    /   ftf]    /   Qmsf]   if eGbf 7"nf]    x'G5 /    Cytoplasm df 
Granules kfO{   G5 . of]    Epithelial cell eGbf ;fgf]    x'G5 . o;df Nucleus Segmented 
x'G5 t/    s'g}    s'g}   df Degenerate klg ePsf]    x'g ;Sb5 . lk;fjdf a9L dfqfdf k; ;]   n 
Vaginitis, Metritis, Urethritis, Cystitis, Nephritis df kfO{   G5 . 
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-#_ /   ftf]    /   Qmsf]   if (Erythrocytes)

 of]    ;fgf]    uf]   nfsf/   sf]    x'G5 . o;sf]    /   Í kx]   Fnf]    cyjf u'nfjL x'G5 . lk;fjdf /   ftf]    /   Qmsf]   if 
5 eg]    o;n]    Urogenital hemorrhage 5 eGg]    hgfpFb5 . 

-$_ lqmi6n (Crystals)

 ;fwf/   0ftof cDnLo lk;fjdf Amorphus urates, uric acid crystal x'G5 . Calcium 
oxalate slxn]   sfxL+ x'G5 . ;fwf/   0ftof Iff   /Lo lk;fjdf Triple phosphate,  
calcium carbonate kfO{   G5 . lk;fjdf Crystals b]   lvPdf Tolt dxTjk"0f{    x'Fb}   g .  
Leucine, Tyrosine crystals acute liver diseases df kfO{   G5 . Cysteine 
crystals z/   L/   df Protein metabolism /   fd|f]   l;t gePsf]    v08df kfO{   G5 . Leucine 
/    Tyrosine Crystals Carbon Tetrachloride, Phosphorus /    Chloroform 
poisoning df klg b]   vf k5{    . 

-%_ sf:6 (Cast)

 Hyaline cast: k||f]   l6gn]    ag]   sf]    x'G5 . of]    /   Ílxg Cylindrical eP/    b'O{   j6f Parallel 
sides ePsf]    /    5]   plt/    uf]   nfsf/    x'G5 . 

 Granular cast: Hyaline cast h:t}    x'G5, t/    o;df bfgfx¿ b]   lvG5g\ . 

 Epithelial cast: Epithelial cell af6 ag]   sf]    x'G5 . of]    ;fwf/   0ftof Epithelial  
cells x¿ hf]   8]   /    ag]   sf]    x'G5 . 

 RBC cast:  of]    RBC hf]   l8P/    ag]   sf]    x'G5 . o;sf]    /   Í uf9f kx]   Fnf]    cyjf u'nfjL 
x'G5 .

 Leukocyte cast: Leukocyte hf]   l8P/    Hyaline matrix ;Fu 6fFl;Psf]    x'G5 . 

;fwf/   0ftof lk;fjdf Hyaline cast yf]   /   }    x'G5 . hgfj/   nfO{    Anasthesia lbPsf]    a]   nf 
w]   /   }    x'g ;S5 . Febrile condition, renal irritation /    a9L kl/   >d k/   ]   sf]    a]   nf klg 
Hyaline cast w]   /   }    kfO{   G5 . Granular cast nephritis ePsf]    a]   nfdf kfO{   G5 . Epithelial 
cast acute nephritis, Degeneration of Tubular epithelium df kfO{   G5 . Blood 
cast glomeronephritis /    d[uf}   nfsf]    lkk ePsf]    3fp (Kidney abscess) ePsf]    
a]   nfdf kfO{   G5 .

-^_ hLjf0f' (Bacteria)

 olb lk;fj lgd{   nLs/   0f ul/   Psf]    af]   tndf ;+sng u/   ]   sf]    xf]    /    hLjf0f' ePdf sNr/    
u/   ]   /    hLjf0f' klxrfg ug{    cfjZos x'G5 . cGoyf kmf]   x/   , k"/   fgf]    af]   tndf ;+sng ubf{    
hLjf0f' ;xh}    b]   lvg ;S5g\ . hLjf0f' Vaginitis, Metritis d"q k||0ffnLsf]    /   f]   udf x'g 
;S5g\ . 
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efu ( ;kmf ug]   {    ljlw

&#= pks/   0f, Unf;j]   o/   , k|||of]   uzfnf sIf, ld>0f OToflb

&#=! ;kmf ug]   {    ;fwf/   0f lgodx¿ (General Rules of Cleaning)

-!_ k|of]   udf NofO;s]   sf]    kmf]   x/    Unf;j]   /    (Glassware) slxNo}    klg ;'Vvf u/   L /   fVg' x'Fb}   g . o;f]    
ubf{    kl5 ;kmf ug{    uf¥xf]    x'g hfG5 . 

-@_ k|of]   uzfnfdf k/   LIf0f kZrft k||of]   udf NofPsf ;Dk"0f{    Unf;j]   o/    t'?Gt ;Dk"0f{    efu kfgLdf 
8'Ag]    u/   L /   fVg' k5{    . lkk]   6sf]    6'Kkf]   sf]    ;Dk"0f{    efu l8l:6N8 jf6/   df 8'afP/    /   fVg'k5{    . 

-#_ Unf;j]   o/    tyf cGo pks/   0fx? ;kmf ubf{    ;'?b]   lv sfo{    ;Dkfbg geP;Dd 5f]   8\g' x'Fb}   g /    
cGt;Dd ;kmf ul/   ;s]   kl5 dfq sfd 5f8\g' k5{    . 

-$_ kfgLn]    ;kmf u/   ]   sf ;fdfgx¿ l8l:6N8 jf6/   n]    ;kmf gu/   ]   ;Dd ;'sfpg' x'Fb}   g . 

-%_ ;kmf ug]   {    lhDdf lnPsf JolQmn]    ;Dk"0f{    sfo{    gl;WofP;Dd cGo yk sfddf nufpg' x'Fb}   g . 

-^_ k|of]   uzfnfdf ;w}   + b'O{   j6f efF8fx¿df l8l:6N8 jf6/    e/   L :6sdf /   flv/   xg' k5{    . x/   ]   s kN6 
efF8fdf l8l:6N8 jf6/    5 ls 5}   g lg/   LIf0f ug]   {    /    cfjZostfcg';f/    e/   ]   /    /   fVg' k5{    . 

ljz]   if Wofg lbg'kg]   {    s'/   fx¿ M x/   ]   s k||of]   uzfnfdf ;+nUg sd{   rf/   Lx¿n]    JolQmut ;/   ;kmfO{   sf]    
nflu lgDgfg';f/   sf]    s'/   fnfO{    Wofg lbg'k5{    . 

•	 gª 5f]   6f]    /    ;kmf /   fVg]    . 

•	 sfd ;'? ug'{   eGbf klxnf]    /    sfd kZrft xft ;w}   + ;kmf ug]   {    . 

•	 k|of]   uzfnfsf klx/   g h:t}   M sf]   6, 6f]   kL cflb ;w}   + k|of]   u ug]   {    . 

&#=@ Unf;j]   o/   sf]    ;/   ;kmfO{    (Cleaning of Glassware)

-ljs/   , d]   hl/   Í, l;ln08/   , Unf; af]   tn, kf:r/    lkk]   6, l;d]   g ;+sng ug]   {    6\o"a, km\nf:s cflb_

-!_ Unf;j]   o/   nfO{    k|of]   u ul/   ;s]   kl5 t'?Gt ToxL ;dodf kfgLdf ;a}    8'Ag]    u/   L lehfO /   fVg'  
k5{    . 

-@_ ;kmf ug]   {    a|;n]    wf/   fsf]    kfgLn]    ;Dk"0f{    ;kmf x'g]    u/   L ;kmf ug'{   k5{    . 

-#_ lr;f]    kfgLn]    ;kmf ul/   ;s]   kl5 tL Unf;j]   o/   x¿nfO{    %)° ;]   lG6u|]   8 tfkqmd ePsf]    tftf]    
kfgLdf 8'afP/    a|;åf/   f ;kmf ug'{   k5{    . cfjZostfcg';f/    af/   Daf/    tftf]    kfgLnfO{    abnL 
ug'{   k5{    . 

-$_ sf/   0fa; k||of]   udf NofOPsf pks/   0f tyf Unf;j]   o/    ToxL ;dodf ;kmf gePsf]    v08df 
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/   fte/    tL ;fdfgx¿ kfgLdf 8'afP/    /   fVg'k5{    /    ef]   lnkN6 dfly pNn]   lvt ljlwcg';f/    
;kmf ug'{   k5{    . 

-%_ kf:r/    lkk]   6 (Pasteur pipettes) ;kmf ubf{    ;aeGbf klxn]    wf/   fsf]    kfgLn]    ;kmf ug]   {    / 
To;kl5 lgDg ljlwcg';f/    ;kmf ug]   {    M

-s_ wf/   fsf]    kfgLn]    ;kmf ul/   ;s]   sf]    lkk]   6nfO{    !) k||ltzt xfO8«f]   Snf]   l/   s Pl;8 (10% 
hydrochloric acid) df 8'afP/    ;kmf ug]   {    jf T. vacuum connector k|of]   u u/   L 
lkk]   6df !) k|ltzt xfO8«f]   Snf]   l/   s Pl;8 e/   L ;kmf ug'{   k5{    . 

-v_ o;kl5 wf/   fsf]    kfgLn]    km]   l/    ;kmf ug]   {    /    lkk]   6leqsf]    kfgLnfO{    jf6/    kDk Pl:k/   ]   6/    
(Aspirato) åf/   f leqL efudf kfgL tfg]   /    lgsfNg' k5{    . 

-^_ dfly pNn]   lvt ljlwåf/   f ;kmf ul/   ;s]   sf]    ;Dk"0f{    Unf;j]   o/   nfO{    Go'gtd ^ kN6 l8l:6N8 
jf6/   df ;kmf ug'{   k5{    . 

-&_ o;kl5 ;Dk"0f{    pks/   0fnfO{    ksfpg]    efF8f -$)–%% ;]   =ld=_ pks/   0fdf /   fVg]    /    cfuf]     
dfly cGbfhL @) ldg]   6 /   fvL pks/   0f tyf Unf;j]   o/   x¿nfO{    ;'sfpg' k5{    . ;'sfpgsf]    
nflu OGs'j]   6/    (Incubator) df /   fv]   /    klg ;'sfpg ;lsG5 . ;'sfpg]    a]   nfdf Unf; 
j]   o/   x¿nfO{    PNdf]   lgod km\jfOnn]    a]   /   ]   /    ;'sfpg' k5{    . 

-*_ ;'ls;s]   sf]    Unf; j]   o/   nfO{    xNsf cfuf]   dfly /   flvPdf efF8fdf /   fv]   /    Ps 306f;Dd 
ttfpg' k5{    /    lj:tf/   }    cfuf]   sf]    Hjfnf a9fpFb}    !%)° ;]   lG6u||]   8 k'¥ofpg' k5{    /    Ps 306f;Dd 
;'sfpg' k5{    . lgDg tfkqmddf lgDgfg';f/    ;do;Dd /   fVg' k5{    . 

  !^)° ;]   lN;o;df ^) ldg]   6

  !*)° ;]   lN;o;df #) ldg]   6

-(_ Unf;j]   o/    ttfpg]    efF8fdf lasf]   {    nufO{    ttfpg' k5{    cGoyf kmf]   x/    xfjf efF8fdf k:g ;S5 . 

&#=# Unf; :nfO{   8sf]    ;/   ;kmfO{    (Cleaning of Glass Slides)

-!_ Unf; :nfO{   8nfO{    k|of]   u ul/   ;s]   kl5 t'?Gt kfgLdf ;Dk"0f{    efu 8'Ag]    u/   L lehfO{    /   fVg' k5{    . 

-@_ n'uf w'g]    ;f]   8f kfp8/    /   fvL tftf]    pdfn]   sf]    kfgL tof/    ug]   {    /    5'§f5'§}    tl/   sfn]    Unf; 
:nfO{   8nfO{    Ps–Ps j6f u/   L ;f]   8f kfgLdf % ldg]   6;Dd 8'afO /   fv]   /    ;kmf ug'{   k5{    . 

-#_ pDn]   sf]    kfgLnfO{    $)° ;]   lG6u|]   8 tfkqmd;Dd lr;f]    ug]   {    /    w]   /   }    k6s;Dd Unf;  
:nfO{   8x¿nfO{    a|;n]    ;kmf ug]   {    . 

-$_ To;kl5 :nfO{   8x¿nfO{    /   ftel/    wf/   fsf]    kfgLdf 8'afO{    /   fVg' k5{    . 

-%_ ef]   lnkN6 wf/   fsf]    kfgLn]    /   fd||f]   ;Fu ;kmf ul/   ;s]   kl5 ;Dk"0{   f Unf; :nfO{   8nfO{    l8l:6N8 
jf6/   n]    ;kmf ug'{   k5{    . 

-^_ ;kmf ul/   ;s]   sf]    Unf; :nfO{   8nfO{    ;'Vvf, g/   d dndnsf]    sk8f k||of]   u u/   L kfgL k'5\g]    /    
d]   yfgf]   n jf Oyfgf]   n /    Oy/   sf]    ld>0f -*M@ cg'kft_ df 8'afP/    /   fVg' k5{    . 
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gf]   6 M  ;w}   + ;kmf /    ;'s]   sf]    sk8f x/   ]   s kN6 abnL u/   L k|||of]   u ug'{   k5{    . 

-&_ ;kmf ;'s]   sf]    sk8fåf/   f Unf; :nfO{   8nfO{    k'5]   /    csf]   {    k|of]   u;Ddsf]    nflu ;kmf a§fdf /   fvL 
5f]   8\g' k5{    . 

&#=$ l;d]   g ;+sng ug]   {    6\o"a /    /   j/    :6k/   x¿ 
 (Semen Collection Tubes and Rubber Stoppers)

-!_ k|of]   u ul/   ;s]   sf 6\o"a /    :6k/   x¿nfO{    t'?Gt}    kfgLdf 8'afO{    /   fVg]    /    kfgLdf clnslt 
l86/   h]   G6 /   fVg]    . 

-@_ s]   xL ;dokl5 a|;åf/   f tL ;fdfu|Lx¿ alu/   x]   sf]    wf/   fsf]    kfgLn]    w'g]    /    k'gM slDtdf !) 
k6s ;kmf kfgLn]    w'g'k5{    . 

-#_ 6\o"anfO{    l8l:6N8 jf6/   n]    ;kmf ug]   {    /    of]    sfo{    !) kN6 ug'{   k5{    . l8l:6N8 jf6/   n]    ;kmf 
ul/   ;s]   kl5 6\o"a /    :6k/   x¿nfO{    ;kmf ljs/   df /   fvL l8l:6N8 jf6/   n]    ;Dk"0f{    9fSg]    u/   L 
ljs/   sf]    d'vnfO{    cfNdf]  lgod km\jfOnn]    5f]   kL !% ldg]   6;Dd cfuf]   sf]    Hjfnfdf /   fvL 
pdfNg' k5{    . To;kl5 pDn]   sf]    cj:yfsf]    kfgL lemsL 6\o"a /    :6k/   x¿nfO{    cnu /   fVg' k5{    . 

-$_ To;kl5 ;'sfpgsf]    nflu OGs'j]   6/    jf cf]   egdf /   fVg'k5{    jf ljs/   sf]    d'vnfO{    sf]   N6]    kf/   L 
cNd'lgod km\jfOnn]    9fsL !*)° ;]   lN;o;df ! 306f /   fVg' k5{    . 

-%_ ;f]    kZrft /   fd|/   L Kofs u/   L ;kmf :yfgdf e08f/   0f ug'k5{    . 

&#=% se/    l:nd (Cover Slip)

-!_ k|of]   u kl5 t'?Gt se/    l:nknfO{    l8l:6N8 jf6/   df 8'afO{    /   fVg' k5{    . -of]    ;fdfg cGo 
;fdfg;Fu ldl;g]    u/   L /   fVg' x'Fb}   g_

-@_ alu/   x]   sf]    kfgLn]    ;kmf;Fu kvfNg' k5{    . 

-#_ l8l:6N8 jf6/   n]    sd;]   sd !) k6s kvfnL ;kmf ug'{   k5{    . 

-$_ ;kmf ul/   Psf se/    l:nknfO{    #&)° ;]   lG6u|]   8 tfkqmddf OGs'j]   6/   df /   ftel/    /   fVg' k5{    . 

-%_ Knfli6s Aofudf Kofs u/   L /   fVg]    . 

-^_ lgd{   nLs/   0f ug{    ;'o{   sf]    ls/   0f -3fd_ df ! 306f /   fVg' k5{    . 

&#=^ xNnfpg]    r'Djs (Stirring Magnet)

-!_  alu/   x]   sf]    kfgLn]    kvfNg' k5{    .

-@_ ^ k6s;Dd l8l:6N8 jf6/   n]    r'DjsnfO{    kvfNg' k5{    . 

-#_ ;fgf]    ljs/   df xNnfpg]    r'DjsnfO{    l8l:6N8 jf6/   df 8'afpg]    . 

-$_ !% ldg]   6;Dd jg;]   g ag{   /   sf]    Hjfnfdfly /   fvL pdfNg' k5{    . 
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-%_ pdfn]   sf]    kfgLnO{    km\ofFsL r'Djs ljs/   df g}    /   fvL ;'sfpg]    . 

-^_ ljs/   nfO{    kftnf]    lkmNdn]    a]   g]   {    /    OGs'j]   6/   df /   fvL ;'sfpg' k5{    . 

-&_ oL sfo{    ug{    lgd{   nLs/   0f ul/   Psf]    kmf]   /   ;]   k (Sterile forceps) k|of]   u ug'{   k5{    . 

&#=& :6]   gn]   ;l:6n kmf]   /   ;]   k (Stainless Steel Forceps), 

 uf]   n cfsf/   sf]    An]   8 :kfr'nf (Round-blade Spatula) cflb

-!_ k|of]   udf NofO;s]   kl5 t'?Gt}    kfgLdf leFhfpg]    . 

-@_ ;fa'g kfgLåf/   f a|;n]    ;kmf ug]   {    . 

-#_ alu/   x]   sf]    kfgLdf /   ftel/    lehfpg]    . 

-$_ l8l:6N8 jf6/   n]    kvfNg]    /    OGs'j]   6/   df /   fvL ;'sfpg]    . 

-%_ ;'ls;s]   sf]    ;fdfgnfO{    PNd'lgod km\jfOnn]    a]   /   L e08f/   0f ug]   {    . 

Wofgfsif{   0f M Pp6f kmf]   /   ;]   k, :kfr'nf cflb nfO{    Ps}    /   f;folgs l/   Ph]   G6sf]    nflu k|of]   u ug]   {    .  
Pp6f /   f;folgs l/   Ph]   G6sf]    nflu k|of]   u u/   ]   sf]    kmf]   /   ;]   k jf :kfr'nf cGodf k|of]   u 
gug]   {    /    cnu–cnu k|of]   u ug]   {    afgL a;fNg]    . 

&#=* Knfli6s ef“8f ÷ ;fdfgx¿ (Plastic Ware)

-!_ k|of]   udf NofPsf ;Dk"0f{    ;fdfg l8l:6N8 jf6/   df leFhfP/    /   fVg]    . 

-@_ dgtftf]    kfgL ;fa'g jf l86/   h]   G6n]    ;kmf ug]   {    . 6'Kkf]    ePsf]    efF8fx¿nfO{    T cfsf/    ePsf]    
Eofs'd sg]   S6/    /   fvL l8l|:6N8 jf6/   n]    ;kmf ug]   {    . 

-#_ hflnbf/    ;kmf aS;df /   fv|L OGs'j]   6/   df /   fVg]    . 

 ;fjwfgL M -@_ /    -#_ sf]    sfd nuftf/    ug'{   k5{    . 

-$_ lgd{   nLs/   0f sfo{   sf]    nflu ljs/   sf]    d'vnfO{    kftnf]    lkmNdn]    a]   g]   {    /    #)ldg]   6;Dd nuftf/    
;'o{   sf]    k|||sfzdf /   fVg]    . 

-%_ ;kmf ul/   Psf ;fdfgx¿ ;kmf 7fpFdf /   fVg' k5{    . 

&#=( dfOqmf]   :sf]   ksf]    cAh]   lS6e n]   G;sf]    ;/   ;kmfO{   

-!_ ldy]   gf]   n * efu /    Oy/    @ efusf]    ld>0f agfpg]    . 

-@_ cAh]   lS6e n]   G;x¿nfO{    o;/   L agfPsf]    ld>0fdf 8'afP/    @–# 306f jf /   ftel/    /   fVg]    . 

-#_ n]   G;nfO{    ;kmf l6:o' k]   k/   n]    k'5\g]    . n]   G;nfO{    sfuhdf hfOlng /   fv]   /    k'5\g' x'Fb}   g .
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efu !)= cg';"rL

Part 10. Appendices
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k'zkG5Lx¿df nfUg]   /  f]  ux?sf]   k|of]  uzfnf kl/  If0fsf nflu ;+sng ug]  {   gd"gf ;+/  If0f tyf ;Dk|]  if0f

qm=;= /   f]   usf]    gfd pko'Qm gd"gf ;+sng ;+/   If0f tyf ;Dk|]   if0f

! vf]   /   ]   t -FMD_ d'v, lha|f]   = luhf /    v'/    jl/   k/   Lsf]    
tfhf 3fpsf]    :jfa Pj+ d'v jl/   k/   L 
cfpg]    kfgL kmf]   sf leqsf]    emf]   n

%)Ü km:k]   6 akm/    lUnl;/   Lgdf /   fvL s"naS;df 
Ice Pack ;d]   t /   fv]   /    k7fpg]   

l;/   d -/   f]   u nfu]   sf]    kl5Nnf]    
cj:yfdf_

l;/   d efondf /   fvL s"naS;df Ice Pack ;d]   t 
/   fv]   /    k7fpg]   

d/   ]   sf]    kz'sf]    lnDkmgf]   8, lkmof],    d'6' 
cflb

Sterile Bottle jf Zip Log Bag df /   fvL 
s"naS;df Ice Pack ;d]   t /   fv]   /    k7fpg]   

@ nDkL l:sg l8lhh 
-LSD_

5fnfdf x'g]    luvf{   sf]    3fpsf]    kfk|f, 
tGt' jf :jfa

VTM, PBS, 10Ü Glycerin df /   fvL s"naS;df 
Ice Pack ;d]   t /   fv]   /    k7fpg]   

/   ut 3 ml /   utsf]    gd"gf EDTA Vial df /   fvL 
s"naS;df Ice Pack ;d]   t /   fv]   /    k7fpg]   

l;/   d l;/   d efondf /   fvL s"naS;df Ice Pack ;d]   t 
/   fv]   /    k7fpg]   

# lk=lk=cf/   = -PPR_ cfFvf gfsaf6 lg:s]   sf]    >fjsf]    
:jfa -Ocular÷Nasal Swab_

0.5 –1.0 ml P.B.S. efondf /   fvL s"naS;df 
Ice Pack ;d]   t /   fv]   /    k7fpg]   

d/   ]   sf]    e] 8f afv|fsf]    lnDkmgf]   8, 
lkmof]   , kmf]   S;f]   , sn]   hf]    cflb

Sterile Bottle jf Zip Lock Bag df /   fvL 
s"naS;df Ice Pack ;d]   t /   fv]   /    k7fpg]   

$ Snfl;sn ;jfOg lkmj/   
/    clk|msg :jfO{   g lkmj/    
-CSF and ASF_

d/   ]   sf]    a+u'/    ;'+u/   sf]    lnDkmgf]   8, 
lkmof]   , kmf]   S;f]   , sn]   hf]    cflb

Sterile Bottle jf Zip Lock Bag df /   fvL 
s"naS;df Ice Pack ;d]   t /   fv]   /    k7fpg]   

/ ut /  l;/   d /   ut EDTA efO{   n /    l;/   ; l;/   d efondf /   fvL 
s"naS;df Ice Pack ;d]   t /   fv]   /    k7fpg]   

% lk=cf/  =cf/  =P; 
(PPRRS_

l;/   d l;/   d efondf /   fvL s"naS;df Ice Pack ;d]   t 
/   fv]   /    k7fpg]   

^ j8{    ˆn" -AI_ /    /   fgLv]   t 
/   f]   u -ND_

Tracheal Swab÷Cloacal 
Swab

-h+unL kG5Lx?sf]    ;'nL÷;'nLsf]    
:jfa_

0.5 –1.0 ml P.B.S. efondf /   fvL s"naS;df 
Ice Pack ;d]   t /   fv]   /    k7fpg]   

d/  ]  sf]   s'v'/ f jf cGo d/ ] sf]  kG5L s"naS;df Ice Pack ;d]   t /   fv]   /    k7fpg]   
& /   ]   ljh -Rabies_ d/   ]   sf]    kz'sf]    lubL jf l;Ëf]    6fpsf]   lubLnfO{    Sterile Bottle df /    6fpsf]   nfO{    

Knfl:6s Aofudf Kofs u/   L s"naS;df Ice Pack 
;d]   t /   fv]   /    k7fpg]   

* UNofG8;{   -Glanders_ 3fpx?af6 lg:sg]    lkk÷:jfa÷tGt' Sterile Bottle jf efondf  0.5 –1.0 ml 
P.B.S. /   fvL s"naS;df Ice Pack ;d]   t /   fv]   /    
k7fpg]   

( Eofu't]    -HS_ /   ut 3 ml /   utsf]    gd"gf EDTA Vial df /   fvL 
s"naS;df Ice Pack ;d]   t /   fv]   /    k7fpg]   

d/  ]  sf]   kz'sf]   lnDkmgf]  8, lkmof]  , 
kmf]  S;f]  , sn]  hf]   cflb

Sterile Bottle jf Zip Lock Bag df /   fvL 
s"naS;df Ice Pack ;d]   t /   fv]   /    k7fpg]   
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qm=;= /   f]   usf]    gfd pko'Qm gd"gf ;+sng ;+/   If0f tyf ;Dk|]   if0f
!) r/   r/   ]    -BQ_ ;'lGgPsf]    tGt' leqsf]    /   utsf]    l:do/   l6:o' jf sfuhdf a]   /   ]   /    :nfO{   8 aS;df /   fv]   /    k7fpg]   

;'lGgPsf]   efusf]   df;'sf]   6'qmf Sterile Bottle jf Zip Lock Bag df /   fvL 
s"naS;df Ice Pack ;d]   t /   fv]   /    k7fpg]   

!! y'g]   nf]    -Mastitis_ b'wsf]    gd"gf k|To]   s y'gsf]    !)–!%ml b'wsf]    gd"gf cnu cnu 
Sterile Bottle df /   fvL s"naS;df Ice Pack 
;d]   t /   fv]   /    k7fpg]   

!@ k6s]    -Anthrax_ sfgsf]    gzfaf6 lnOPsf]    /   utsf]    
l:do/   

l6:o' jf sfuhdf a]   /   ]   /    :nfO{   8 aS;df /   fv]   /    k7fpg]   

!# a|';]  nf]  l;; 
(Brucellosis_

kz' t'x]sf]    # xKtf kl5sf]    l;/   d l;/   d efondf /   fvL s"naS;df Ice Pack ;d]   t 
/   fv]   /    k7fpg]   

!$ Ifo/   f]   u -TB_ k|efljt cËsf]    lkk /    cËsf]    6'qmf Sterile Bottle df /   fvL s"naS;df Ice Pack 
;d]   t /   fv]   /    k7fpg]   

l;/   d l;/   d efondf /   fvL s"naS;df Ice Pack ;d]   t 
/   fv]   /    k7fpg]   

!% n]   K6f]   :kfO{   /   f]   ;L; 
-Leptospirosis_

l;/   d l;/   d efondf /   fvL s"naS;df Ice Pack ;d]   t 
/   fv]   /    k7fpg]   

!^ kmfjn 6fOkmfO8 -Fowl 
Typhoid_

sn]   hf]   , lkmof]   Ps 6'qmf sn]   hf]    /    lkmof]    lr:ofgsf]    Joj:yf u/   ]   /    
Nofpg]    

!& P6«f] lk|ms / fOgfOl6;\ 
-Atrophic Rhinitis_

6lG;n, gfs /  6lG;nsf]  :jfa 
-sNr/ sf]  nflu_ 

Sterile Bottle jf Zip Lock Bag df /   fvL 
s"naS;df Ice Pack ;d]   t /   fv]   /    k7fpg]   

!* ch] l:sh l8lhh\ 
-AujeszkyÚs 
Disease_

l;/ d l;/ d efondf / fvL s"naS;df Ice Pack ;d] t  
/ fv] /  k7fpg] 

!( sG6flho;\ af] efO{ g /  
sG6flho;\ Sofk|fO{ g 
KNo"/ f] Go"df] lgof -CBPP 
and CCCP_

l;/ d l;/ d efondf / fvL s"naS;df Ice Pack ;d] t  
/ fv] /  k7fpg] 

kmf] S;f]  tyf lnDkmgf] 8 Sterile Bottle jf Zip Lock Bag df /   fvL 
s"naS;df Ice Pack ;d]   t /   fv]   /    k7fpg]   

@) kS; -Pox_ kfk|f, kfgL kmf] sfaf6 lgsfn] sf]  
emf] n

VTM, PBS, 10% Glycerin df / fvL s"naS;df 
Ice Pack ;d] t / fv] /  k7fpg] 

ghd] sf]  / ut /  l;/ d / ut EDTA efO{ ndf /  l;/ d 5'6\ofP/  l;/ d 
efondf / fvL s"naS;df Ice Pack ;d] t / fv] /  
k7fpg] 

@! lrsg O gkm] lS;o;\ 
Plgldof -Chicken 
Infectious Anemia_

/ ut / utsf]  gd"gf EDTA efO{ ndf / fv] /  k7fpg] 

@@ 8s efO{ / n O{ G6] / fO{ l6; 
-8s Kn] u_ -Duck 
Viral Enteritis/  
Duck Plague_

sn] hf] , lkmof] , cfG›f Sterile Bottle jf Zip Lock Bag df /   fvL 
s"naS;df Ice Pack ;d]   t /   fv]   /    k7fpg]   

@# 8s efO / n x] kf6fO{ l6;\ 
-Duck Viral 
Hepatitis_

sn] hf] Sterile Bottle jf Zip Lock Bag df /   fvL 
s"naS;df Ice Pack ;d]   t /   fv]   /    k7fpg]   
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g]  kfn ;/  sf/  sf]   ;"lrt ug{  'kg]  {   kz'sf /  f]  ux¿sf]   ljj/  0f

Notifiable Animal Diseases of Nepal 

1. PGy|fS; (Anthrax)
2. P6«f]  lk|ms /  fOgfOl6;\ (Atropic Rhinitis)
3. ch] ;\lsh l8lhh\ (Aujeszky's Disease)
4. af]  efO{  g a|';]  Nnf]  l;;\ (Bovine Brucellosis)
5. af]  efOg 6\o'j/  s'nf]  l;;\ (Bovine Tuberculosis)
6. jkm]  nf]   kS; (Buffalo Pox)
7. Sofk|fO{  g P08 cf]  efO{  g a|';]  Nnf]  l;;\ (Caprine and Ovine Brucellosis)
8. Snfl;sn :jfO{  g lkme/   (Classical Swine Fever)
9. sG6flho;\ af]  efO{  g KNo"/  f]  Go"df]  lgof (Contagious Bovine Pleuropneumonia)
10. sG6flho;\ Sofk|fO{  g KNo"/  f]  Go"df]  lgof (Contagious Caprine Pleuropneumonia)
11. cf]  efO{  g O{  lkl8l8dfOl6;\ (Ovine Epididymitis)
12. cf]  efO{  g km'6/  6 (Ovine Foot rot)
13. k]  li6; 8]  ; k]  l6l6; ¿ldgfG6\;\ -lk=lk=cf/  =_ (PPR)
14. kf]  ;f{  O{  g a|';]  Nnf]  l;;\ (Porcine Brucellosis)
15. l/  08/  k]  i6 (Rinderpest)
16. l;k P08 uf]  6 kS; (Sheep and Goat Pox)
17. Pleog OGˆn'OGhf÷kmfpn Kn]  u (Avian Influenza/  Fowl Plague/   Bird Flu)
18. Pleog 6\o'j/  s'nf]  l;;\ (Avian Tuberculosis)
19. lrsg efO{  /  n O{  gkm]  lS;o;\ Plgldof (Chicken Viral Infectious Anemia)
20. 8s efO{  /  n O{  G6]  /  fO{  l6; -8s Kn]  u_ (Duck Viral Enteritis/   Duck Plague)
21. 8s efO{  /  n x]  kf6fO{  l6;\ (Duck Viral Hepatitis)
22. UNof08;{   (Glanders)
23. vf]  /  ]  t -km"6 P08 dfpy l8lhh_ (Foot and Mouth Disease, FMD)
24. /  ]  ljh (Rabies)
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efu !!= sn/    kmf]   6f]   x? 

Part 11. Color Photos
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Fig-57 Cattle; A small lymphocyte

Fig-60 Cattle; A monocyte and  
a segmented neutrophil

Fig-63 Cattle; A band neutrophil

Fig-63 Cattle; A neutrophilic 
metamyelocyte and a segemented 

neutrophil

Fig-63 Cattle; A segemented 
neutrophil

Fig-58 Cattle; Three small
lymphocytes and a monocyte

Fig-61 Cattle; Amonocyte with 
azurophilic granules in the cytoplasm 

and a segmented neutrophil

Fig-64 Cattle; A neutrophilic 
myelocyte

Fig-64 Cattle; A neutrophilic 
metamyelocyte and a band 

neutrophil

Fig-64 Cattle; A neutrophilic 
metamyelocyte

Fig-59 Cattle; A monocyte and a 
segmented neutrophil

Fig-62 Cattle; A monocyte

Fig-65 Cattle; A neutrophilic 
metamyelocyte

Fig-65 Cattle; A neutrophilic 
myelocyte

Fig-65 Cattle; A band neutrophil 
& a segmented neutrophil & two 

monocytes
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Fig-216. E. coli in EMB Agar

Fig-219. E. coli in TSI Agar; 
Vigorous gas formation

Fig-222. TSI Agar; Left Salmonella; 
Middle and Right Enterococcus

Fig-225. Gram negative, X1000

Fig-229. FMDV Antigen Rapid 
Test; FMD Positive, Serotype O

Fig-217. Salmonella in XLD Agar

Fig-220. Citrate Test; Left positive, 
Right negative

Fig-223. OF-Glucose; Fermentative 
bacteria – yellow in open and oil covered tube

Fig-226. Gram positive, X1000

Fig-218. Urease Test; Left negative; 
Right positive

Fig-221. AST by Kirby-Bauer disk 
diffusion method in MHA

Fig-224. SIM; Indole positive bacte-
ria in right

Fig-228. AIV Antigen Rapid Test; Positive 
with band formation in both T and C region

 Fig-230. Cattle; Trypanosoma, 
X1000

Fig-227. Candida spp., X1000
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Fig-231. Cattle; Theileria inside 
RBC, X1000

X1000

Fig-240. Poultry; Eimeria 
(Coccidia), X400

Fig-243. Demodex spp 
(Diagrammatic representation)

Fig-235. Agglutination of sheep RBC 
and canine plasma; Clumping  of RBC

Fig-236. Canine; Rouleaux forma-
tion of RBC, X400

Fig-238. Brucella RBPT; Positive - 
sample 8 and 4

Fig-241. Goat; Psoroptes mite, Male

Fig-244. Scabies spp
(Diagrammatic representation)

Fig-237. Brucella Milk Ring Test; Positive 
with blue ring on top fat layer

Fig-239. Formalin test; 
Red formalin positive

Fig-242. Goat; Psoroptes mite, 
Female

Fig-245. Swine; Trichuris suis

Fig-232. Cattle; Anaplasma inside 
RBC, X1000

X1000
Fig-233. Cattle; Babesia bigemina 

inside RBC, X1000

X1000

Fig-234. Poultry; Nucleated RBCs
X1000
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Fig-246. Goat; Liver fluke

Fig-255. Strongyloides

Fig-258. Oxyuris

Fig-250. Dictyocaulus Fig-251. Oeshophagostomum sps

Fig-253. Hemonchus sps

Fig-256. Stephanurus dentatus

Fig-259. Habronema sp

Fig-252. Paraascaris Fig-254. Strongylus sps

Fig-257. Trichostrongylus

Fig-260. Cattle; Toxocara vitulorum

Fig-247. Fasciola hepatica Fig-248. Nematodirus

Fig-249. Paramphistomum cervi
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