1. B iclogica d biochemica a is
cida A strains were streaked on TSB
\-*It!,, characteristics of the
L é 37 C. The colonies were

---i

All P. mu

and examined for

colonies after

then streaked SS agar and examined

. \x‘
for the abilit :.f : .// \\}\\\\ ; ow on the media. The
% \\\\ ilated in 2 ml of BHI

\. 37 €. These young

broth and iTicyls fios ‘
.;. \\
cultures were fisg =3ﬂ},= 2 \biochemical characteristics

isolated colonié#:

of the organisms '

H_;{ J -J‘

Fermentat ,inns- were determined in

b % glucose, xvlose

phenol red

mannitol, La€t ja’,| mannose, arabinose,

duleitol andElﬂX lactos

:-::culattﬁuy ﬁﬁﬂ:ﬁ %H?wrﬁiﬁtﬁ w‘fre recorded Iafter
AR e

broth without salt and with 6% NaCl. The turbidity in tube

v hrup{ﬂof voung ctltures was

indicated the ability to grow in salt. Recorded the

reactions after 24 hrs at.-37 C.

The temperature of growth was tested in BHI

broth. One drop of young cultures was inoculated in the
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medium and immediately incubated at 25 C, 37 C. and 42 C.
Recorded the results after 24 hrs of incubation.

The ability of organisms to produce acid and
acetoin from glucose fermentation was tested in MR-VP

medium. One drop of young cultures was inoculated in the

medium. After 24 ation, the VP reagent was

corded the pinkish-red

dropped in the

colour on the ym as positive result.

The methyl n the 48 hrs culture

and recorded

Th mined by inoculation

of one drop »tone broth. After 24

hrs of incubatfof, #he~ €ulturesivere tested with Kovac
reagent and recordé@ the ¥ s1our at the surface of the

medium as positiw

. —— -
 —— i —
Lo

U Proonu i 3
inoculation aiﬂune v voung "ul] res in nitrate broth.

was performed by

After 24 hrs of dncubation,the cultures were tested with

nivrate Facbdil Wl ﬂm& fk Hd rour as positive

react
9 Rag mmuma ITTa P X TR
brnth. One drop of young cultures was inoculated and
recorded the black colour in the tube after 24 hrs at 37 C.
The decarb;xylase test was examined in the
decarboxylase medium containing: 1% arginine, lysine and

ornithine. Three drops of young cultures were inoculated
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in the medium and the control (no amino acid in basal
medium).The surface of the medium was overlaid with 1-2 ml
of sterile liquid paraffin and recorded the results after
Eﬁ hrs at 37 C. The purple colour in tube test and yellow
4 recorded as positive result.

1 medium was determined by
stabbing the colod _ & through the bottom of

Recorded the reaction

the 'I:ube and streg
in the butt and t 37 C.
The ‘ ate as the sole source
of carbon fnr med on Simmon citrate
medium. The coOlg . SBANETS ‘St re aked on the slant of
the medium and with an intense blue
colour on the slant :?;}EQ_-,::; s of incubation.

The 1ity of 1 §is to eplit urea and
form ammonimdwas tested nsen's medium. The
colonies on .:~ were streaked on 1 e slant and recorded

FT 1783 EJVI%“‘N i o kN
MY AE N1t Wieh DT g

about 1/2 inch. Overlaid one tube with soft paraffin.

Result was recorded after 24 hrs and up'to 2 wke. The
fermentative result was shown by the yellow colour in both

tubes, only vellow colour in the tube without paraffin
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indicated oxidative reaction. The motility test was also
observed in the OF medium tubes.

The. catalase test was done by dropping 1-2
drops of 3% H202 on the colonies from DSA and observing

for the bubble as positiye test.

of oxidase reagenl’ di . lv*Chwea few suspected colonies
and observed our which developed
within 10 se
T ,v f {if vdrolys test was done by

spotting thes T ﬁlates; After 4B-T2
hrs of incu i ,l‘wﬁ'“ . 1 late with acid mercuric
chloride soluty clear zone around the
colony as positi
| Aaps 'A~J§z¢él e by Jasmin method (13)

The ;— npful of Jasmin
reagent on iﬂ clea L e ;ﬂied film was fixed in
methyl alcoholf,sdrained ang flamed to burn off the excess

alcohol ﬂuﬂgmﬂm ﬁ:ﬂ H}mslned with erystal

violet qr safranin for 30 ses to 1 mings The stain was
wa%wga ﬁm i‘m!u m:l’)hm &aanﬂemmined for

the capsules under oil immersion lens.



2.1 [e] id t

0l Ccaps e

ghgglutination test (IHA) for
" serotypes A,B,D, and E

was described pre '; }_E arter (68) with minor

and E was injecy@d ,:k;, =HPus1y alk the ear of each rabbit.

The antigen dosEs; Here & v increased and injected

intravenously evers oty {Table 6). After 9.1 ml of
it Latd A

antigens the blood from
marginal vein titer of antisera.

Whenever suffﬁfient titer {at least 1:1024) was obtained,

the heﬂ ‘u;ga’a ‘nﬂ‘w@wﬂ’*ﬂ ihe antisera were

separateJ“ from the Qlot and stored frnzen. They were

mQtW}ﬂfﬁﬂ@mﬂmﬁﬁ%%ﬂ'}ﬁ d

2412 acts o©

P. multocida

The organisms which were stored in

skim milk at -85 C were inoculated on TSB and incubated
overnight at 37 C. After subculture for once, the colonies

were cultivated in 2 ml of BHI broth for 6 hrs at 37 C and



Table 6 Injected doses of capsular antigens
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Times of injections (every other day)
N2
Volumes N | a bl e
wl)| 1| 2 | onpeietes | @ | Topelpwo [10 | 11[ 12| 13{14 [15
. e -
Types / \\\§\
d 1 '\\§ L%
AR
A 0.3 ). & gi ,’ .‘*\: = 1.5/1.5/1.5]0.5]|0.5|0.5
J K | \
B 0.3 |\ of edava 50, 5| = }-]-|~- |0.5
w2 W
D ﬂ¢3 ""‘;‘é L # o \' 115 1.5 1!5 015 ﬂ:ﬁ Dlﬁ
E 0.3 4 :QZ‘éf‘é—‘_'f - 1 .511.6) - |-]-|- 0.5
(- "‘
A="0 ' 5 10th injection.
b = Checkéd Bhe 14th injection.

c = Withd e the heart blood 1 week after the last injection.

AULINENINEINT
RIANIUNRINEIAY
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0.5 ml of each young culture was grown on DSA. The 18
hrs growth was harvested with 4 ml of sterile 0.85% sodium
chloride solution. It was heated at 56 C for 30 min to
assist the removal of the capsular antigen. The organisms

were then separated by

trifugation for 30 min at 1,000

€. The supernata erred to another tube and

- '

kept frozen.

blood cells group 0
were washed , 7.2. and 0. 1 ml of
packed cells #frg :&;ﬂiﬁ‘ ihg for 10 min at 600 g
were added t& 1458 m '5-i anfigen extracts. After mixed
thoroughly, the W',QHLQHZK:I' gted in a waterbath for
2 hrs at 37 C wit 5ﬂ€:;;: f. intervals., The sensitized
cells were sapa d” and wa e ith PBS. The washed

cells were :};“ }%] ith PBS.

mz .1.4 Performarnce 3" A tes

Two serial dilutions of the

antisera@’vu %j.afj) 5 fijw&’lﬂuis ml of PBS in U
BKY 012N 30T ALY

reaction, the test should be further diluted to 1:32,768.
An equal volume of sensitized cells was added to each
dilution. The last two wells of the row were negative

controls. They were: (1) sensitized cells control; PBS was

mixed with sensitized cells, (2) red cells control;
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diluted serum 1:2 was mixed with unsensitized cells. The
microtiter plates were shaken and incubated in a moist
chamber for 2 hrs at 25 C before the results were read.
The IHA titer was expressed as the reciprocal of the

highest dilution of showing uniform lavers of red

cells evenly lin m of the wells. Dense red
buttons at the bed 4 indicated the absence
of agglutinat.i/’—

If tWeT o/ ‘n”arvﬁf tination in the negative

control wellf, _=‘ ~;H¥',  d not be interpreted and the
cells should '

1f tion in the red cells
control well, rum should be absorbed
by using an 10% unsensitized cells
mixed with _the =ﬁ<«f@ f bated for 2 hrs at 37 C
with shaki:;Erff:ffﬁ—f——____—___if;- was removed by

g#lls were washed twice

¥ |

centrifugatiniﬂ for
with PBS. cells @gere ready to wuse for the

S—) UAINIAIHYNT

there was dny doubtfml reading gsthe second one

mﬂm a’ﬂﬂ immmqq w&.l’]ta&g:’ight in the
refrigeratar.

2.1.5 Titration of capsular tvping antisera

The titers of capsular typing

antisera type A,B,D, and E were determined by making a two

fold serial dilution of antisera starting from 1:2 to
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1:32,768. Human washed packed red cells group O were
sensitized with homologous antigen type A,B,D, and E. The
IHA test was performed as described earlier.

The IHA antisera titer was the highest dilution

that showed positive res

nucted on TSB and DSA.

Each strain ransversely about 3-5

mm wide across €. S. aureus strains

producing hyalu ntﬁﬁgf: ere streaked heavily at

right angles g "f“fw_;;ﬂ a streak line. The plates

were incuba ~£‘— vernight _IF' valuronidase effect

of tvpe Alﬂwﬁa m fes as E diminution of the

pasteurella grosith at the intersection with staphylococcal

R ﬂ‘lJEJ’JV]EJ‘VI?WEI']ﬂ‘E

The colonies of P. multocida were
inoculated in 3 ml of BHI broth. The cultures were
incubated for 18-24 hrs at 37 C. The broth was centrifuged
for 30 min at 1,000 g and 2.5 ml of the supernatant was

removed and discarded. A 0.5 ml of 1:1,000 agqueous solution
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of acriflavine neutral was then added to 0.5 ml of broth
containing the organisms. After mixing to resuspend the
organisms, the tube was left stationary at room
temperature. If the strain was type D,.n heavy flocculent

precipitate became evidan #thin 5 sec. After 30 min, the

NEg a

vas injected subcuta-
neously (Table Ti:v on of each rabbit once
a week. The firsi ¥¥4-—-; was antigen with complete
Freund's ar:l____;___;;_;_;________:: tions were antigen

with incumpf’g] pldufficient titer was

obtained, th-H

heart blood was colletted and the serum was
separateﬂulﬂ WWEUWH ”!j ik ankidn
QUMCRILEL vy 10 e

froml stock culture media were cul

hre at 37 C. The isolated colonies were subcultured on TSB
three times in order to make them lose their capsules. The
typical colonies were inoculated in 2 ml of BHI broth
for 6 hrs at 37 C. A 0.5 ml of young cultures was heavily

seeded on DSA and incubated for 24 hrs at 37 C. The growth
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Table 7 Injected doses of somatic antigens

Times of injections (once a week)
olumes| | ' b b,c b,d b,e| b,f
( 2 % 1.4 5 6 7
Types .
i\
1 1 1
1 1 1
1 3058 1 1 1
. 1 1 1 1
1 d.:-., 1 1 1 1
o,
“ =  - : ' 's adjuvant
b = i eund’'s adjuvant

c = Chegked the tite gD dars after the 4th injection.

fl UGV %‘iﬁ‘iﬂ’m@ nd 13 ware

collected. g

q wmﬂmm WIIBEIR b Bhrves 1 ana .

= Withdrew the heart blood 1 week after the last

injection



51

was harvested with PBS pH 7.0 containing 0.3% formalin.
The suspension was boiled in the waterbath for 1 hr at 100
C. The supernatant was removed after centrifugation for 30
min at 1,000 g. The supernatants, which were heat stable

antigens, were stored frozen,

70 kinds of antisera used
in the GDPT. tisera obtained from
the National Iowa. USA. The
other was t sra prepared for this

study.

gels consisted of 1%

agarose in 8 was poured onto

X J
‘FV"ut by using the LKB
U

template and te}eacapic well punchers. The well was 4.0 mm

i o1 Y P B ger o comer

Ref!rencémhntlserum Zﬁdd,was placed in center well and an

col®) R VO AT G Bper 1n oveen

wella. The glass plates were incubated at 37 C in a moist

y_
84x94 mm g1l

chamber. Recorded the precipitin line after 24, 48 and
72 hrs.
The lvophilized reference typing antisera were

reconstituted with PBS pH 7.0 and checked for the titers
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as described in 2.3.3.3 before used, 1% agarose in 8.5%
NaCl was used and the system was performed at 37 C.

2&313-2 [s] [&]

The agar gels consisted of 1%

agarose in PBS pH 7.0 %4 10( 1e gel was performed in the

Same manner as

ﬂt stable antigens 25 g4l

was placed in ceniLaads wel and.an egual volume of somatic

antisera type placed in the ocuter

wells, The g at 26 C in a moist

chamber. Recogfle v!‘“:%_j-“u in e after 24, 48 and
72 hrs.
ng  an
l1liliter of 1% agarose
in PBS pH the glass plate. Two fold
serial dllu fon eterting from 1:2 4 i 1:32 of homologous
heat stable zﬁ .igens | ired. hhe antigen 25 ul was

then placed in central well and an equal volume of

um‘hlute-ﬂ ‘HE,J ’a ﬂ E}ﬁ‘j wg’mi 32 of somatic

typing al tiserum wasg pr].:\\n::nyihi in the _o t wells.

e VIR TAURND TS Vo Brson o o7

for 21, 48 and 72 hrs as the titer of that somatic typing

antiserum. The titer that used as somatic typing

antisera was of one dilution above the antisera titer.
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3. i ote

3.1 Whole cell preparation
Seventeen strains of P. multocida stored in

skim milk at -85 jvated onto TSB for initial

growth. The pl: overnight at 37 C.

Isolated col d subcultured on TSB.

After 18 hr pical colonies of P.
multocida we

incubated for

of BHI broth and
ting at 100 min-!.Each
voung culture rred to 250 ml of BHI
broth and fur ‘ﬁlf'*ﬁ ¢ ' 20 hrs at 37 C with
shaking at 100 m, ' log phase cultures were
harvested by cents ;7:;15; pr 30 min at 10,000 g in a

swing-buckets =zoic {BPR-0-91——a+—24JC. The pellets were
Y N

4

washed t.wice : 5 .;F‘ NaCl solution of the

same volume a%'the broth c lture used. The washed packed

cote ol 84 %H%‘I@Wf&ﬂﬂ s e
A8

and an equal volume (W/V) of sterile 0. 145 M NaCl

The frozen washed packed cells wefe thawed

solution was added. The suspensions were sonicated by a
Handy Sonic Model UR-20P for 15 min with 5 min intervals.

The system was placed on ice to keep it cool.Approximately
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90% cell breakage was obtained as examined by gram stain.
The intact bacteria and debris were removed by
centrifuging for 1 hr at 10,000 g in a swing-bucket rotor

(RPR-20-3) at 4 C. The supernatant fluids which were

designated as soni extracts were separated and

divided into smal stored frozen.

method of Lowry L 101 5 \ k reagents consisted
of reagent A, 2% NagCD4 4 j' N MNaDH; reagent B,2¥% sodium
potassium tartrate o ', 1% CuSOs .5Hz0. The

working reagent D w&. '-- " by thoroughly mixing 100 ml

of reagent A Wi ch mi of " reagent B and C.

Reagent A, \‘ epared. BSA at the
concentration mof 12.5, 25, 50 and ﬂﬂ ug/ml was used for
’ ¢ o Q/
preparlnﬁ amijf]mwn samples were
diluted “y istil e‘ water o make a concentration
¢

LR Tk e (1

with§ 1l ml of eac concentration ted unknown
sample. The tubes were left for min at room
temperature. Reagent E 12041 was added to each tube and
immediately mixed. After 30 min, the absorbance was read

in the spectrophotometer at wavelength 650 nm. The blank

was prepared in the same fashion as the unknown except
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distilled water was used instead of the protein solution.
The optical density of each standard was then plétted
against the concentration on an arithmetic graph paper.
The optical density of each unknown was finally calculated

dard curve.

from the slope of this sts
A

. )

3.4 PapfePmince ol~SDEP)

“;vl.i ﬁ&;
sfﬂ%ﬁisg::fkun

jous buffer according

of the whole cell

sonicated ex€T ocida strains were

analvsed by

to the method

-

thickness. They 0% resolving gel in the

lower part and tacking ¢ e upper part. The gels

were prepa F;t of acrylamide and
his—acrylamid!ﬁ of the ratio 313*.3. The gels were
polvmerized chefimally by tht;addition of 0.025% by volume
of TEHEDﬂnuazlgim ﬂﬂﬁﬂﬂaﬂeﬁ)lving gel of 10%
acr lami;? and a lengtﬂfof 12.5 €@#m containe® 0.375 M Tris-
HC1l qmqa ﬂrﬂ ‘i;u ulm l,lm Hlllﬁ &L polymerize
overnight in a refrigerator before moulding the stacking
gel. The stacking gel of 3% acrylamide and a length of 2
cm contained 0.125 M Tris-HCl pH 6.8 and 0.2% SDS was

polymerized chemically in the same way as for the

resolving gel except it was left at room temperature for 2
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hrs after inserting a comb of twenty identical wells.
Before pouring and polymerizing the gel,the solutions were
degased thoroughly.

3.4.2 e ation o otein s

Protein samples were prepared in the

sample buffer of s-HCl pH 6.8 containing 2%

sDs, 10% gly aptoethanol and 0.1%

bromophenol blug &« - = he,final protein concentra-
tion was &ap@p ‘ / | 7 d the ratio of SDS:
protein was 4: boiled at 100 C for
5 min. They we and kept frozen.

marker proteins (102)
used for indical 8 ar weight of the protein
bands were MW 29,000), egg albumin
(MW 45,000) & 3“ 000),phosphorylase
B (MW 9?,4ﬂ0: 116,000) and myosin

(MW 205,000). AJ'I. the refere e marker proteins gave rise

o one o UAEH) FHUNS quﬂz;mm hasuoni

band remaiqpming‘ at the opigin.

The samples were boiled at 100 C for
2 min before loading. Each lane contained 35 ug of protein
per sample.The molecular weight markers were loaded in the
second lane or among the sample lanes. The first lane was

loaded with bromophenol blue.
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3.4.5 Electrophoresis
The electrophoresis was carried out
by using the LEKB 2001-001 vertical electrophoresis unit.
The electrode buffer pH 8.3 contained 0.025 M Tris,0.192 M

glvecine and 0.1% SDS. buffer was put into the lower

buffer tank and t f#er reservoir. The power was
set at 60 mA
constant. Duri the temperature was
also kept co taken to run the gel

was 3.30 hrs angf as about 1-2 em to the

; ! | ' \'i".. |
bottom of the ' & ’\\\
/ ! "\,,;_ nine
I \‘\ fixed

min and then stained with

in the fixing

solutioen (103)
Coomassie blye 50 for - The gels were then

destained "y_;?""‘—— este ; ) ' until the protein
bands were seg and the™ b Fround w clear.

rving he gels, the

Sepend] 4824 an'ﬁ‘w, §NS. e
::;,ﬁﬁﬂ ST ﬂﬁ’iﬁﬁﬁ‘lﬁ‘ﬂlﬁ‘iﬁi‘.ﬁ?

hrs or longer until the gels were dried.
3.4.7 ation of molecula
To determine the mobility of a

protein, it was calculated from the formula (104) :
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Mobility = distance of protein migration x length before staining
length after destaining distance of dye migratio

The mobility was plotted against the known

molecular weight of =in markers on semilogarithmic

paper and the molecular fjkhts of the unknowns were

AuEINENINeINg
RINNIUUNIININY
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