
C H A P T E R  2

M A T E R IA L S  AND METHODS

1. M aterials
1.1 Organisms: Iyop h ilised  P asteurella  multocida was obtained 

from D ivision  o f Veterinary E tio lo g ie s , Department o f l iv e  
stock , M inistry o f Agriculture and Cooperatives. This 
stra in  was iso la te d  from the outbreak o f fowl cholera in  
ducks in  Cholburi on March 2 6 ^ , 1930 and i s  the seed 
culture o f fowl cholera vaccine prepared from Department 
o f Live stock nowadays.

1 .2  Experimental animals
1.2 .1  Rabbits ะ s ix  adult rabbits weighed about 2 .5  to 3 .0  

kg were used
1 .2 .2  Mice ะ young, w hite, female Swiss mice, weighing 13 

to 20 grams uere-LUsed-in .th is  study
1 .3  Media

1.3 .1  Bacto -  Dextrose starch  Agar (Difco
1 .3 .2  Bacto -  Fluid T h iog lyco lla te  Medium

(Difco
1 .3 .3  Bacto -  N utrient Agar (Difco
1 . 3.4  Bacto -  Nutrient Agar 1 . 5$ (Difco
1 .3 .5  Bacto -  Tryptic Soy Agar (Difco
1 . 3.6  Bacto -  Tryptose Agar (D ifco
1 . 3.7  Bacto -  Tryptose Broth (D ifco
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1 .3 .3  Yeast extract -  proteose peptone -  cystin e  agar
(YPC a g a r)^ ^ ï The composition o f the medium was as
follow s ;
Yeast extract (D ifco) 5 .0  g
Proteose peptone n o .3 (D ifco) 15.0 g
L -  Cystine 0 .5  g
Glucose 2 .0  g
Sucrose 2 ,5  g
Sodium s u l f i t e  0 .2  g
Potassium dihydrogen phosphate 4*0 g
Powdered agar 15.0 g
D is t i l le d  water 1,000 mlpH 7 .2

1 .4  Chemicals
1. 4.1 Acetone GR (E.Merck Co., Germany)
1 . 4 .2  Alcohol 95%  (The Government Pharmaceutical

Organization, Thailand)
1 .4 .3  Albumin bovine, c r y s ta lliz e d  (sigma Chemical Company)
1 .4 .4  Ammonium su lfa te  (May and Baker L td ., England)
1 .4.5  Collodion 2% in  amyl acetate (sigma Chemical Company

บ .ร .A . )

1 . 4 .6  Complete Freund*ร adjuvant (Difco lab oratories)
1 .4 .7  Disodium hydrogen phosphate (May and Baker L td .,

England)
1 .4 .3  F olin  C iocalteu*ร phenol reagent (BDH Lab. Reagents)
1 .4 .9  Formalin (M allinckrodt)
1 .4.10  Incomplete Freund*ร adjuvant (D ifco laboratories)
1 .4.11 Methanol GR (E.Merck Co., Germany)



1 .4 .1 2  Phosphotungstic acid GR (E.Merck Co., Germany)
1 .4.13  Sodium chloride (May and Baker L td ., England)
1 .4.14  Sodium dihydrogen phosphate (May and Baker Ltd.

E n g la n d )

1 .4.15  Sodium hydroxide (May and Baker L td ., England)
1.4.16  Xylene (Mal1inckrodt)

1 .5 Glasswares
1 . 5.1 Beakers ( Pyrex, U .S.A.)
1 . 5.2  Bright Line Haemacytometer (American Optical Co.บ.ร. A .)
1 . 5.3  Burette
1 . 5 .4  Centrifuge tubes
1 . 5.5  Cover g la sses
1 . 5.6  Erlenmeyer f la sk s  (Pyrex, U.S.À.)
1 . 5.7  Glass beads
1 . 5.8  Glass s l id e s  (Clay Adams, U .S.A .)
1 . 5.9  Measuring cy lind ers (pyrex, U.S.A.)
1 . 5 .1 0  P a s t e u r  p i p e t

1 . 5.11 P etr i d ishes (pyrex, U.S.A.)
1 . 5.12 F ip ettes (pyrex, U .S.A.)
1 . 5.13  Roux b o ttle s
1. 5.14  S ero log ica l t e s t  tubes (pyrex, U .S.A .)
1 . 5.15 S tirr in g  rod
1 .5 .1 6  Syringe (Surgical Manufacturing Co, Ltd.)
1 . 5.17 Test tubes (pÿrex, U.S.A.)

1 .6  Instruments
1.6.1 A nalytical balance H6T (E .M ettler, Switzerland)
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1 .6 .2  Autoclave (American s t e r i l iz e r  Company, บ .ร.A .)
1 .6 .3  Centrifuge (Clay Adams)
1 .6 .4  Colony counter (New Brunswick S c ie n t if ic ,  บ .ร .A .)
1 .6 .5  Deep freeze refr igera tor  (Continental)
1 .6 .6  Hot p la tes (Chromalox, U.S.A.)
1 .6 .7  Incubator, P recision  model 6 (P recision  S c ie n t if ic

C o . ,  U . S . A . )

1 .6 .8  K lett -  Summerson Photoelectric Colorimeter
(K lett Mfg. Co., U .S.A .)

1 .6 .9  l ig h t  Microscope (H ertel & Reuss, West Germany)
1 .6 .10  M illipore f i l t e r  se t
1.6.11 Oven, P recision  model 27 (P recision  S c ie n t if ic  Co.,

U .S . A .

1 .6 .12  R efrigerator (Marco)
1 .6 .1 3  Slow -  speed s t ir r in g  motor, ร ิ g la ss  rods (P recision  S c ie n t if ic  Co., U .S.A .)
1 . 6.14  Transmission Electron Microscope (H itachi HU -  12 A)
1 . 6 .1 5  u v  spectrophotometer ( r y e  Uhicam L td., England)
1 .6 .1 6  Vaccuum suction
1 . 6 .1 7  Vortex cyclomixer (Clay Adams, U .S.A .)
1 .7 .1 8  Water bath (P recision  S c ie n t if ic  Co., U .S.A .)

1 .7  Preparation o f so lu tion
1.7 .1  0 . 25% form alinized sa lin e

F u ll -  strength  formalin ( 37.40$) 2.5  ml
Sodium chloride 8.5  g
D is t i l le d  water 997.5 ml

1 .7 .2  2.5$ sodium chloride
Sodium chloride 2 .5  g
D is t i l le d  water 100.0 ml
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1 ,7 .3  Phosphate buffered sa lin e  (0.1 M, pH 7 .7 )
This buffer was prepared from two stock

so lu tion s with the fo llow ing formular ะ
Stock so lu tion  A (0 .2  M Sodium acid

phosphate so lu tion )
Sodium acid  phosphate, anhydrous 8 .0  g
D is t i l le d  water, q .s .  1000.0 ml
Stock so lu tion  B (0 ,2  M Disodium phosphate

so lu tion )
Disodium phosphate, anhydrous 8,47 g
D is t i l le d  water, q .s .  1000.0 ml

D issolved and stored each stock so lu tion  separately , 
then mixed 1 part o f  so lu tion  A and 9 part o f so lu tion  B, 
and d ilu ted  the mixture with equal volume o f sa lin e  so lu tion  
containing 1. 7$ weight by volume o f sodium chloride in  d is t i l l e d  
water. The so prepared buffer f in a l ly  contained 0.1 M phosphate 
and 0 . 85$ weight by volume of sodium chloride a t pH 7 .7

1 ,8  Others
1 .8 .1  Copper grid , square 400 mesh (Agar Aids, England)
1 .8 .2  D ia ly sis  tubing (Union Carbide Corp.)
1 . 8.3  Fuji film  for e lectron  microscope (Fuji Film s, Japan)
1 . 8 .4  Hemagglutination trays
1 . 8.5  Kodak photographic paper (Kodak; L td ., England)
1 .8 .6  M illipore membrane 0.45 /U

1 .8 .7  Needle
1 .8 .8  Finted sc is so r s  (a .Dumont & Films)
1 .8 .9  Surgical blades (Swann -  Morton)
1 .8 .10  Tweezers (Agar A ids, England)
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2. Methods
(A2.)2.1 Negative sta in in g  for e lectron  microscopy in  capsule study '■ '̂'

2 .1 .1  Preparation o f co llod ion  grids
-  A d ish  o f about 20 centim eters (cm) in  diameter was f i l l e d  

with cold d is t i l l e d  water.
-  A large c ir c le  o f  f in e  wire gauze (about 100 meshes/inch^) 

was placed on the bottom of the d ish .
-  A number, about 20, o f 400 meshes grids were placed on the

wire gauze.
-  Two drops o f 2% so lu tio n  o f collod ion  in  amyl acetate  were 

allowed to f a l l  on the cen tra l surface o f the d ish  from a dropping p ip e tte .
-  A fter the so lvent had evaporated, a so lid  film  was removed 

from the surface with a forcep. The purpose was to clean the water surface.
-  A second film  was now formed in  the same way and i t  could 

be coated on grid s.
-  The wire gauze, which carried the film  -  coated grids was 

l i f t e d  from the d ish  and allowed to dry.
-  Put the co llod ion  grids in  the vacuum evaporator to make 

carbon rep lica .
2 .1 .2  Preparation of b a c ter ia l suspensions o f P asteurella  multocida

The b a cter ia l c e l l s  were grown on 5 so lid  media: (1) dextrose
starch  agar, ( 2 )  try p tic  soy agar, ( 3 )  tryptose agar, ( 4 )  Yeast ex tract -  
proteose peptone -  cystin e  agar (YFC agar) and (5) n u trien t agar, incubated 
for  24  hours (hr) a t 3 7  c .  The growth culture was washed o f f  from agar 
surface with normal sa lin e  ( 0 . 35% NaCl) to the required number o f c e l l  
suspension.
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2 .1 .3  E lectron sta in
One drop o f b a c ter ia l suspension was mixed with equal volume 

o f z%  so lu tio n , pH 6 .5 , phosphotungstic acid . The prepared 400 meshes 
carbon -  co llod ion  coated grids were touched to the prepared b a cter ia l 
suspensions, and the excessive f lu id  was removed by f i l t e r  paper. A fter  
drying, the grids were examined in  a H itachi HU -  1 2  A transm ission  
electron  microscope a t 75 K V  and photographed.

T h e  a v e r a g e  s i z e  o f  c a p s u l e  a n d  c e l l  o f  o r g a n i s m  c u l t u r e d  o n  

e a c h  m e d iu m  w a s  m e a s u r e d  f r o m  1 0  c e l l s  a t  X  1 5 , 0 0 0  m a g n i f i c a t i o n .

2 . 2  P r e p a r a t i o n  o f  w h o le  c e l l  a n t i g e n  a n d  c a p s u l a r  p o l y s a c c h a r i d e  

a n t i g e n  o f  P a s t e u r e l l a  m u l t o c i d a

2 . 2 . 1  P r e p a r a t i o n  o f  w h o le  c e l l  a n t i g e n

2 . 2 . 1 . 1  B a c t e r i n  ( ^ )

T h e  m ic r o o r g a n i s m s  w e r e  g r o w n  o n  3 0 0  m i l l i l i t e r s  ( m l )  

D i f c o  t r y p t o s e  a g a r  i n  R o u x  b o t t l e  a n d  i n c u b a t e d  f o r  24  h r  a t  3 7  c .  T h e  

g r o w t h  c u l t u r e  w a s  w a s h e d  o f f  f r o m  t h e  a g a r  s u r f a c e  w i t h  0 . 25$  f o r m a l i n i z e d  

s a l i n e .  T h i s  b a c t e r i a l  s u s p e n s io n  w a s  t h e n  d i l u t e d  t o  c o n t a i n  1 X  1 0 ^  c e l l s  

p e r  m l .

T h e  b a c t e r i a l  s u s p e n s io n  w a s  h e a t e d  a t  56 c ,  1 h r  i n  

w a t e r  b a t h  a n d  w a s  u s e d  f o r  a c t i v e  im m u n i z a t i o n  i n  r a b b i t s  a s  a  w h o le  c e l l  

a n t i g e n  o r  b a c t e r i n  f o r  t h e  p r o d u c t i o n  o f  a n t i s e r u m .

T h e  w h o le  c e l l  a n t i g e n  w a s  i n o c u l a t e d  i n  f l u i d  -  

t h i o g l y c o l l a t e  m e d ia  f o r  s t e r i l i t y  t e s t  a n d  e x a m in e d  f o r  c o n t a m i n a t i o n .

Any contaminated cu ltu re, i f  found, was discarded.
2 . 2 . 1 . 2  A g g l u t i n a t i n g  a n t i g e n

The antigen consisted  of organisms which was grown
on Difco tryp tose agar, incubated fo r 24 hr a t  37 c and resuspended in
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n o r m a l  s a l i n e  t o  a  d e n s i t y  a p p r o x im a t e l y  e q u a l  t o  1 0 ^  o r g a n is m s  p e r  m l .

ทั ( / I  )
2 . 2 . 2  P r e p a r a t i o n  o f  c a p s u l a r  p o l y s a c c h a r i d e  a n t i g e n  '‘^ ' '

B a c t e r i a l  c e l l s  w e r e  g r o w n  o n  3 0 0  m l .  D i f c o  t r y p t o s e  a g a r  

a n d  i n c u b a t e d  f o r  2 4  h r  a t  3 7  c .  T h e  g r o w t h  c u l t u r e  w a s  w a s h e d  o f f  f r o m

t h e  a g a r  s u r f a c e  w i t h  2 . 5 $  w e i g h t  b y  v o lu m e  ( w / v )  a q u e o u s  s o l u t i o n  o f

s o d iu m  c h l o r i d e ,  t o  g i v e  a  f i n a l  s u s p e n s io n  c o n t a i n i n g  a b o u t  1 0 ^  

o r g a n is m s  p e r  m l .

T h e  b a c t e r i a l  s u s p e n s io n  w a s  c e n t r i f u g e d  a t  3 5 0 0  g .  f o r  3 0  

m in u t e s  ( m i n . ) .  T h e  c e l l  -  f r e e  c r u d e  s a l i n e  e x t r a c t  w a s  o b t a i n e d  b y  

f i l t e r i n g  t h e  s u p e r n a t a n t  t h r o u g h  M i l l i p o r e  f i l t e r  ( p o r e  s i z e  0 .4 5 

m ic r o m e t e r  (น !ท ) )

S o l v e n t  f r a c t i o n a l  p r e c i p i t a t i o n  f o r  s e p a r a t i o n  o f  c a p s u l a r  

p o l y s a c c h a r i d e  a n t i g e n  f r o m  c r u d e  s a l i n e  e x t r a c t  a n t i g e n  w a s  p e r f o r m e d  b y  

a d d i n g  t h r e e  v o lu m e s  o f  m e t h a n o l  t o  t h e  c r u d e  e x t r a c t  f o r  t h e  f i r s t  

p r e c i p i t a t i o n  s t e p  a n d  a l l o w e d  t o  s t a n d  o v e r n i g h t  a t  4 ^ 0 .  A f t e r  r e m o v a l  

o f  t h e  p r e c i p i t a t e ,  b y  d e c a n t a t i o n  o r  c e n t r i f u g a t i o n ,  0 . 7 5  v o lu m e  o f  

a c e t o n e  w a s  a d d e d  t o  t h e  7 5  p e r c e n t  m e t h a n o l  s u p e r n a t a n t  a n d  t h e  p r e c i p i t a t e  

w a s  r e c o v e r e d .  I t  w a s  t h e n  d r i e d  b y  s o l v e n t  e v a p o r a t i o n  i n  v a c u u m  s u c t i o n ,  

a n d  w a s  f i n a l l y  r e d i s s o l v e d  i n  n o r m a l  s a l i n e  t o  g i v e  a  s t o c k  s o l u t i o n  

c o n t a i n i n g  1 0 0  m i l l i g r a m  p e r  m i l l i l i t e r  ( m g / m l ) .

2 .3  R a b b i t  im m u n i z a t i o n  *>4 4 )

2 . 3 . 1  P r o d u c t i o n  o f  a n t i  -  w h o le  c e l l  s e r u m

T h r e e  r a b b i t s  w e r e  b l e d  b e f o r e  im m u n i z a t i o n  f o r  c o l l e c t i o n  

o f  c o n t r o l  n o r m a l  s e r a .

T h e  w h o le  c e l l  a n t i g e n  w a s  a d m i n i s t e r e d  i n t r a v e n o u s l y  i n  

a m o u n ts  o f  0 . 1 ,  0 . 3 ,  0 . 5 ,  1 . 0  a n d  2 . 0  m l  r e s p e c t i v e l y  a t  d a y  1 ,  4 >  7 ,  1 0



29

a n d  d a y  1 3  t o  e a c h  o f  t h r e e  r a b b i t s . R a b b i t s  w e r e  b l e d  b e f o r e  e a c h  

i m m u n i z a t i o n  ( a t  d a y  4 ,  7 ,  1 0  a n d  d a y  1 3 )  a n d  a t  d a y  2 1 ,  3 0 ,  7 9 ,  91 a n d  

d a y  1 3 2  a f t e r  t h e  f i r s t  im m u n i z a t i o n .  P o o le d  s e r a  w e r e  t i t e r e d  b y  t u b e  

a g g l u t i n a t i o n  a g a i n s t  w h o le  c e l l  a n t i g e n  p r e p a r a t i o n .

2 . 3 . 2  P r o d u c t i o n  o f  a n t i  -  c a p s u l a r  p o l y s a c c h a r i d e  s e ru m

T h r e e  r a b b i t s  w e r e  b l e d  b e f o r e  im m u n i z a t i o n  f o r  c o l l e c t i o n  

o f  c o n t r o l  n o r m a l  s e r a .

T h e  c a p s u l a r  p o l y s a c c h a r i d e  a n t i g e n  w a s  e m u l s i f i e d  w i t h  a n  

e q u a l  v o lu m e  o f  c o m p le t e  F r e u n d ’ s  a d j u v a n t  a n d  a d m i n i s t e r e d  i n t r a m u s c u l a r l y  

i n  a m o u n ts  o f  1 m i l l i g r a m  p e r  k i l o g r a m  ( m g / k g )  b o d y  w e i g h t  i n  f i r s t  d o s e .  

A f t e r  t h a t  t h e  a n t i g e n  w a s  e m u l s i f i e d  w i t h  a n  e q u a l  v o lu m e  o f  i n c o m p l e t e  

F r e u n d ’ ร a d j u v a n t  a n d  a d m i n i s t e r e d  s u b c u t a n e o u s l y  i n  a m o u n ts  o f  2 , 4 , 4 , 6  

m g / k g  b o d y  w e i g h t ,  r e s p e c t i v e l y ,  t o  e a c h  o f  t h r e e  r a b b i t s  a t  d a y  8 , 1 5 ,2 2  

a n d  d a y  2 9 .  R a b b i t s  w e r e  b l e d  b e f o r e  e a c h  im m u n i z a t i o n  ( a t  d a y  8 , 1 5 , 2 2  

a n d  d a y  2 9 )  a n d  a t  d a y  49 , 78 ,89  a n d  d a y  13 3  a f t e r  t h e  f i r s t  im m u n i z a t i o n .  

B o o le d  s e r a  w e r e  t i t e r r e d  a g a i n s t  t h e  p r e p a r e d  c a p s u l a r  a n t i g e n  b y  i n d i r e c t  

h e m a g g l u t i n a t i o n .

2 .4  I m m u n o g lo b u l i n  p r e p a r a t i o n

E a c h  o f  t h e  tw o  im m u n e  s e r a ,  ( a n t i  -  w h o le  c e l l  s e r a  b l e d  a t  d a y  

30 f r o m  3  r a b b i t s  a n d  a n t i  -  c a p s u l a r  p o l y s a c c h a r i d e  s e r a  b l e d  a t  d a y  50 

f r o m  3  r a b b i t s )  w a s  c o n c e n t r a t e d  a n d  p a r t i a l l y  p u r i f i e d  i n  o r d e r  t o  o b t a i n  

im m u n o g l o b u l i n s  b y  p r e c i p i t a t i n g  w i t h  50% f i n a l  c o n c e n t r a t i o n  o f  a m m o n iu m  

s u l f a t e  a t  4 8 . T h e  p r e c i p i t a t i o n  p r o c e s s  w a s  r e p e a t e d  u n t i l  t h e  p r e c i p i t a t e  

w a s  c l e a r e d  o f  h e m o g lo b in .  T h e  f i n a l  p r e c i p i t a t e  w a s  d i s s o l v e d  i n  0 . 0 1  

M o l a r  (M )  p h o s p h a t e  b u f f e r e d  s a l i n e  (P B S )  pH  7 . 7  a t  t h e  h a l f  v o lu m e  o f  

o r i g i n a l  s e r u m ,  a n d  d i a l y z e d  a g a i n s t  t h i s  b u f f e r  a t  4 e8 ,  3  d a y s  ( u n t i l  

i t  w a s  f r e e  o f  s u l f a t e ) . ( 4 - 3 , 4 4 )
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T h e  p r o t e i n  c o n t e n t  o f  t h e  tw o  im m u n o g l o b u l i n s  w e r e  d e t e r m in e d ,  b y

(4-5)t h e  m e th o d  d e s c r i b e d  b y  L o w r y  e t  a l .

2 . 5  D e t e r m i n a t i o n  o f  a n t i b o d y  t i t e r

2 . 5 . 1  A g g l u t i n a t i o n  t u b e  t e s t s

T o  0 . 5  m l  o f  tw o  f o l d  d i l u t i o n s  o f  a n t i  -  w h o le  c e l l  s e r u m ,  

e q u a l  v o lu m e s  o f  p r e p a r e d  a n t i g e n  w e r e  a d d e d ,  a n d  t u b e s  w e r e  i n c u b a t e d  a t  

3 7 *c f o r  2  h r .

A n t i s e r u m  t i t e r s  w e r e  r e c o r d e d  a s  t h e  l a s t  t u b e  s h o w in g  

c o m p le t e  a g g l u t i n a t i o n .  T h e  t u b e s  w e r e  t h e n  p l a c e d  i n  t h e  r e f r i g e r a t o r  

o v e r n i g h t ,  a n d  t h e  r e s u l t  w a s  r e  -  o b s e r v e d .

2 . 5 . 2  I n d i r e c t  h e m a g g l u t i n a t i o n  t e s t s  ,4 - 1 , 4 4 > 4 & )

T h e  2  m l  o f  c a p s u l a r  p o l y s a c c h a r i d e  a n t i g e n  (500 y u g / m l )  w a s  

a d d e d  t o  2 m l  o f  5% v o lu m e  b y  v o lu m e  ( v / v )  s u s p e n s io n  o f  w a s h e d  h u m a n  

”  0 "  e r y t h r o c y t e s ,  t h e  c e l l s  a n d  c a p s u l a r  p o l y s a c c h a r i d e  w e r e  p l a c e d  i n  

t h e  i n c u b a t o r  a t  3 7  c  f o r  tw o  h o u r s .  T h e  r e d  c e l l s  w e r e  t h e n  s e p a r a t e d  

b y  c e n t r i f u g a t i o n  a n d  w a s h e d  o n c e  w i t h  1 0  m l  o f  n o r m a l  s a l i n e .  T h e n ,  

h o r s e  s e r u m  i n  s a l i n e  s o l u t i o n  w a s  a d d e d  t o  t h e  s e n s i t i z e d  r e d  c e l l s  t o  

p r o d u c e  a  1 ^  s u s p e n s i o n .  T h e  t e s t  w a s  c a r r i e d  o u t  i n  t h e  m u l t i  -  h o l e  

p e r s p e x  p l a t e s .

T e s t i n g  a n t i s e r a  w e r e  a d s o r b e d  w i t h  h u m a n  "  0  "  r e d  c e l l s  

b e f o r e  u s e ,  u s i n g  0 .5  m l  p a c k e d  c e l l s  t o  e a c h  0 .5  m l  s e r u m  a n d  t h e  a n t i s e r a  

w a s  s e p a r a t e d  b y  c e n t r i f u g a t i o n .  T w o  f o l d  s e r i a l  d i l u t i o n s  o f  a n t i s e r a  i n  

n o r m a l  s a l i n e  w e r e  p r e p a r e d  a n d  e q u a l  v o lu m e s  o f  s e n s i t i z e d  e r y t h r o c y t e s  

w e r e  a d d e d  a n d  m ix e d .

C o n t r o l s  f o r  t h e  n o r m a l  s e r u m  a n d  e r y t h r o c y t e s  a l o n e  w e r e  

i n c l u d e d  b y  u s i n g  p r e  -  im m u n i z i n g  s e r a  i n s t e a d  o f  im m u n e  s e r a  a n d  n o r m a l  

r e d  c e l l s  i n s t e a d  o f  s e n s i t i z e d  r e d  c e l l s .
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The p la tes were shaken and l e f t  a t room temperature and the 
r e su lt  was observed a fter  2 hr. The p la tes were then placed in  the 
refr igera tor  overnight, and the r e su lt  was re -  observed. P o sitiv es  were 
denoted by w ell m arked,agglutination spread over the bottom o f h o les.

2 .6  Mouse passive protection  t e s t (43)
2 .6 . ใ Determination of the 50% Lethal Dose (LDjjq) o f p. multocida

in  mice
The microorganism was cultured on blood tryptose agar and 

incubated for 24 hr a t 37 c . The culture was washed o f f  with normal sa lin e . 
This b acter ia l suspension was then d ilu ted  in  two fo ld  s e r ia l  d ilu tio n . 
Viable count, pour p late  method was made in  tryptose agar for each 
b acter ia l d ilu tio n .

B acteria l suspension was d ilu ted  in  two fo ld  s e r ia l  d ilu tio n  
with normal sa lin e  to contain 2.5  X 32, 2.5  X  16, 2 ,5  X 8 ,  2.5  X 4 and
2.5 X 2 c e l ls /m l. 0 .4  ml o f each b a cter ia l concentration was inoculated  
in tra p er ito n ea lly  in  each group of ten  mice and m orta lity  was observed 
for  72 hr.

LD̂ q was ca lcu lated  by the method o f L itch fie ld  e t  a l . (47)
(13)2 .6 .2  Protection  t e s t s  in  mice

2 .6 .2 .1  Determination o f the p rotective  dose o f antiserum  
The amount o f 9 .1 , 18.2 and 36.3 mg o f immune 

globulin  o f an ti -  whole c e l l  g lobulin  in  0 . 25 , 0 . 5 , 1 .0 ml volume 
resp ec tiv e ly  were given subcutaneously in  each group o f 20 mice and 
challenged with prepared culture in tra p er ito n ea lly  24 hr la te r .

Challenged cu ltu res were inoculated  on blood agar 
for  24  hr at 37 c ,  and washed o f f  from the agar surface with normal sa lin e ,  
giv in g  an amount o f about 30 LDjjq,
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The control group o f 20 mice was performed in  the 
same manner, excepted that normal sa lin e  was used in stead  o f immune 
globulin . Deaths and survivals were recorded 72 hr a fter  challenge.

The amount o f 7.4> 14*3 and 29.6 mg o f immune 
globulin  o f an ti -  capsular polysaccharide globulin  in  0 .2 5 , 0 .5 , 1.0 ml 
volume, re sp e c tiv e ly , were performed and processed in  the same manner as 
a n ti -  whole c e l l  g lobulin .

2 .6 .2 .2  Passive protection  te s ts
Selected  dose o f each immune globulin  obtained was 

used in  passive protection  t e s t s .  9.1 mg of immune globulin  o f a n ti -  
whole c e l l  g lobulin  and 29.6 mg o f a n ti -  capsular polysaccharide 
globulin  were given subcutaneously in  each group o f 25 mice, 24 hr la te r  
a l l  mice were challenged in tra p er ito n ea lly  with 30 LD,-Q o f prepared fresh  
cu ltu re .

Control group o f 25 mice were performed in  the same
manner as 2 .6 .2 .1 ;  deaths and su rv iva ls were recorded 72 hr a fte r  challenge.
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