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Bacterioipgical teristics of P. multocida

were identified g Ard i K Maracteristics described

strains of P.

multocida on TSB AT ‘ ! glistening, smooth, entire

edge and convex. ol oRdes: | ype A (Figure 2) and D were

. ff 9-;‘ ]
mucoid. No hemnlysi' crved on TSB., They were
= ]= .,r'

cultivated aere duced a distinctive

smell whichi & iR Ution. The sizes of

colonies variﬂ from 0.5 LG . mm@n diameter dependent

PO -1 N1V [T 1o S
QL MGRTR1TE i 1Ll )

seen as halos around the cells. Their capsules were also
demonstrated by Jasmin method (13). With safranin, the
organisms were stained dark orange and the capsules were
colourless halos around the organisms whereas the
background was light pinkish orange. Fewer capsules
were seen in most reference somatic strains. They

arranged in singly. Pleomorphism in which short rods or
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filaments were seen in some type D strains. They were non-
motile and non-spore forming.

They could not be cultivated on MacConkey or SS
agar.They could neither be grown in nutrient broth without

salt nor with high sal ntration. They could be grown

at both 25 C and ‘ ~strains especially the

strains isolated T pou, 'ﬂhﬂ grown at 42 C.

IR
0NN

\\\ aracter1st1¢s of
multocida s :}\f 9. The reaction on
TSI was demdhsiffafed as agid g Pand acid butt without

. Nitrate was reduced to

Fal
producing gas or hydeoder

A
nitrite. Indole and—&

fid
fe not produced. MR-VP tests

were negati‘ﬂ sgulin was hydrolysed.

Ornithine & B€) positive. Lysine

decarboxﬂasamtest and” arginine aihydrolase' test were

ZZZ:”E;JJETMEWS"’WH‘\ i e
AR IR,

Acid was detected by the fermentation of glucose, mannose,
and mannitol without producing gas. Sucrose was fermented
by most strains but three strains isolated from pigs were
not. Maltose, lactose and 10% lactose were not fermented.

Acid from xvlose was fermented by all pig strains and some
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human strains, but most poultry strains as well as vaccine
8:A strain were not. Arabinose was fermented by almost all
poultry strains and a few human strains, but rarely by pig
strains. Dulecitol was not fermented by any strains except

e 1 and 14.

reference somatic strain:

21 =1 LI L] =29
System
ETe ‘par with those organisms
that had alreddy jbe idénth £ >=: 3 multocida. Any non-
P. multocida stTaind weie réjected\from the tests.

antisera used fTor

capsular se h fﬁ + The antisera for

3 o I
SEerc 4,B,D and E were produced in

typing capsu

pasteure itration of antisera and

e AN R
AR

10). According to these results, it was concluded that the
typing antisera A and D could not be produced in any
rabbits. The capsular serotyvpe A and D, therefore, could

not be determined by me&n; of the IHA test. The non-
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serological procedures for capsular typing of tvpe A and D
were used instead.

However, antisera type B and E could be produced
and the titer of each antiserum was 1:8192 against its

homologous antigen (Table 10). No cross-reactions were

\\\1

type B and E we able nsed as typing antisera in the

detected when these A1l ere tested against reference

type A and D anti ilts proved that antisera

IHA test sii nd good specificity.

Reproducibili other lots of antigen
extracts were

e Yidentified by the non-

Capsuls
serological tesfs 5t F'f Aosoceal hyaluronidase and
acriflavine valuronidase test for
typing the P. _ as examined better on DSA
than TSB. ~L;_s-m ~%zs diminished by the
action of enzi uﬂ.af P. multocida and

staphylococecal streak lines {Figure 4), whereas type B,D,

v v G4 BT W ARG e o

flucculatﬂh and prec1q}tated in the acr1f1av1ne solution.

ARG TN ROGYPAG Bpore .

The capsular typing of P. multocida strains were
therefore typed by the methods of non-serological tests
for type A and D and the IHA tests for type B and E.#Knnwn
capsular type A (P-1059), type B (P-1404), type D (P-3881),

and tvpe E (P-1235) were employed as controls. All
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reference somatic and vaccine strains were also included
in the tests. Type 1,3,5,9,10,12,14,16, CU strain, and 8:A
were typed as type A. Type 2 and 6:B were typed as type B.

Type 7 was typed as type E. Type 6,8,13 and 15 were

untypable (Table 10) mined under light microscope,
fewer capsules ;f_H;‘~1“r fiofigethese untypable strains.

All strafhe O&=F multPETEE isolated from human,
pigs and pou ; ,“;.:? _3-?: = able 11). In human,
trains (29.41%) were
type D and 1 s  :  ‘ 3f}f;”l it ypable.In pigs,19 strains
(B2.61%) weré » . (17.39%) were type D.
In poultry, 256 T _type A and 4 strains
({13.78%) were unt _ s not found in poultry.
All sixty-nine isole FH s ,were typed as 55 strains
(79.71%) ﬂfg ~ = ﬁ,_,*-xl of type D and 5

strains (7.2 va r type B nor E was

H

detected from i e 1sulates.

ﬂ‘UEJ’J‘V]EWIﬁWEﬂﬂ?
2 Somatic genntxp s

R IRG A FRE TG woseer

used for somatic serotyping by GDPT. One was reference
typing antisera of NADC type 1 to 16 except type 8
and 15. The other was somatic typing antisera type 1,3,
3x4, 12, and 13 which were produced in pasteurella-
free rabbits. The somatic typing antiserum type
3x4 was prepared by the immunization of CU strain.

Titration and specificity of ©both kinds of tyvping
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antisera were performed with homologous heat-stable
antigens. The specificity of the test was recorded by the
sharp precipitin 1line which located near and concave

toward the corresponding antigen well (Figure 6). Any

diffuse precipitin line which was near and concave toward

Agsas non-specificity.

éntiser'a used as typing

ype 1 and 14 were 1:4;

antisera type \\\z d antisera type 4,5,

6,7,9,11,12,1 ?\\\\

antisera were A&t

N
The sera used as typing y

N

antisera were era tyvpe 1 and 3 were

‘ S

undiluted:; antisefa _Lype dx4,
s 4':,4

and 13 were 1:8, 1:4,

and 1:8 respect ivel

Both btypi oOwWn, their specificities

-
e ——————— '-!_1

L Y'ey antigens. Known

»

{K@B}, type 2 (M-1404),

with  theirl hom
reference snm&c an

type 3

A RATRS o v wreeer
O WE Ky T TN o Ui

capsular reference strains and vaccine strains 6:B and B:A

were also included in the GDPT (Table 12).



65

2.2.,1 Somati o s

Using reference typing antisera, type
A was type 3; type B and E were type 2; and type D was

ype 3,4; 8:A strain was type 1;

& P. multocida isolated

from human, : poultr: ere typed by reference
' n, 6 strains (35.30%)

type 3,12. CU strain was

and 6:B was type 2

typing antis
were type 1; type 3,4; 3 strains
(17.64%) were %) were type 3,4,12;,
and 2 strains . In pigs, 14 strains

(60.88B%) were 26.08%) were type 3,4;

3 strains(13.04%)" wé 212, In poultry, 27 strains
(93.10%) were type ﬁ” ins (6.90%) were type 3,4.

All Bixty=nine isolates theweiqre were typed as 33
strains HT.E} o

12 strains (17 ¢38% of type 3,4; 2 strains (2.90%) of

type 3,4 ﬁ‘p%ﬂ&%ﬂ mﬁ w H,]m ﬁ 12 and 2 strains

(2.90%) nf untypable (Téble 13).an

q ﬂ’lﬂyﬁeﬂ:ﬁ UNBIANY VALY, veee oo

sarnt}rpe was prevalently found in poultry. Serotype 1

ai& (24.64%) of type 3;

was not found in pigs whereas serotype 3 was not found in
poultry but both serotypes were commonly found in human.
Serotype 3,4 was the second serotype found among some

isolates of human, pigs, and poultry.
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2.2.2 i erot et

T

Although somatic antisera type 1,3,
3x4, 12, and 13 were shown their specificities with

homologous strains, non-specific precipitin 1lines were

sometimes observed 1 B W oncave toward the antisera
wells of type 1 an@yg N : J"ﬁ

-ga.;- a, type A was type 3;
‘ 3. D was also untypable
d 3. Vaccine strain

1 with non-specific

precipitin . heterologous somatic
reference straing v i J'*',l'~ Table 12).

All strai af P : cida isolated from human,
pigs, and poultry by somatic typing antisera

{Tah‘le 14}. - - ;"f—--—- ome

Adn__ human, € .30%) were type 1;

4 strains (2 .Er. "ﬁ rains (11.76%) were
] 1 f

type 3; 2 stralq? (11.76%) were type 1,3: 1 strain (5.88%)

was typﬂ uﬂ’gwﬁaﬂ‘ﬁswzj’]-ﬂitype 1,3,12; and

1 strain ﬂH.BBX} was un&xpable. In pigs,11 stralns (47.84%)
o) 5] 600 4 FERR AR S 2 i
{B-Eﬁkl were type 3,4; 2 strains (8.69%) were type 1,3,12;
1 strain (4.35%) was type 1,3,4; and 1 strain was type 12.
In poultry, 26 strains (B89.65%) were type 1; 1 strain
(3.45%) was type 3; 1 strain (3. 45%) was type 1,3 and

1 strain (3.45%) was type 1,3,4.
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All sixty-nine isolates therefore were typed as
32 strains (46.38%) of type 1; 14 strains (20.29%) of
tvpe 1,3; 9 strains (13.04%) of type 3; 6 strains (8.69%)
of type 3,4:; 3 strains (4.35%) of type 1,3,12; 2 strains

(2.90%) of type 1,3,4; 1 strain (1.45%) of type 12;

.\v \ w,/ and 1 strain (1.45%) of
. ‘\._\::.\‘

untrpeble {Table 1! “ae‘
d 'y @menly found in human

1 strain (1.45%) ef

Serotype L.4

whereas serotype® _ ' | “‘ lefit, poultry. Similar
results were \\fasqpx' by reference typing
antisera. But A - \\ \\\ more common than
serotype 3 ‘\'\\ hen reference typing
antisera were us f”ﬁ erot: \K\ were also detected in
two human strains y_;;J ;ﬂ v &train but they were not

found in any sd by reference antisera.

1 ;; erotype 1 was not.
Y

The same resxi‘- V' by using reference

Serotype 3,4%wer:
v

typing entleere In poultry, ene straln was serotype 3 and

e sr UL TR TR y Joreime .0

observed. Dn contrary o to the reeult of reference typing
e @ VR AT U TR VIR o e
serntype 3 and 1,3,4 were not.

Using both typing antisera, one antigenic
component was found in most strains whereas two or three
antigenic components were noted in some isolates. If

somatic typing antisera were used, the somatic serotyp€s



68

that had more than one antigenic component were mostly

associated with serotype 1 and 3 (Table 13 and 14).

of P, multocida strain was

based on the diff its capsular and somatiec

antigens. The combifiat ﬁar and somatic serotype
o ‘ I

data when the i ed by reference typing

>d that P. multocida
%) of A:1; 3 strains

antisera (Ta
human serot
(17.64%) of | of A:3,4; 2 strains
(11.76%) of "BB8%) of D:1; 2 strains

(11.76%)of D:un | efindidlhst il ML 5 . 88%) of untypable:3,d.
14 strains (60.88%)

of A:3; b strai . 3 strains (13.03%) of
D:4,7,12 a ;——_——_‘——\' P. multocida
poultry sernﬁpes e S¥Taingl (86.20%) of A:1;

2 strains(6.90%) sof untypable; 1; and 2 strains (6.90%) of

umamﬂ‘HEJ’WlEWﬁWEﬂﬂ’i

Tnt.al finding multecida serotiypes from sixty-
runa WlaQﬂjmuam’]ln nﬂ ’Jﬁgl 17 strains
{24. EHH of A:3; B strains (11.58%) of A:3,4 ; 3 strains
(4.35%) of D:4,7,12,; 2 strains (2.90%) of D:3,4,12;
1 strain (1.45%) of D:1; 1 strain (1.45%) of D:3-,4;

2 strains (2.90%) of D : untypable; 3 strains (4.35%) of

untypable : 3,4; and 2 strains (2.90%) of untypable:l
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When the isolates were identified by somatic typing
antisera (Table 16), P. multocida human serotypes were
5 strains (29.44%) of A:1; 3 strains (17.64%) of A:3,4;
2 strains (11.76%) of A:3; 1 strain (5.88%) of A:1,3;

1 strain (5.BB%) of D:1,3 ;

%;rain (5.88%) of D:1,3,12;
——

1 strain (5.88%) of

l strain (5.88%) o
1 strain (5.88%) o YD nd 1 strain (5.88%) of

untypable : 3,4 nutbocida pig Sewetypes were 10 strains

st \\N‘ 1%) of A:3; 2 strains
NN

35%) of D:3; 1 strain

(43.48%) of ”
(8.69%) of A®T,4 . 5f D:1,3,12; 1 strain
(4.35%) of

(4.35%) of D 36%) of . D':d,3. Bs

multocida poultnd

A:l; 1 strain

 strains (B2.75%) of
;i 2 strains (6.90%) of

untypable : 1; 1 typable : 3 : and

1 strain (3.4 19 ——_—_——1‘

Total ﬂn P. multocid ’jj serotypes from sixty-
nine isoclates werpe 29 straing (42.02%) of A:1; 12 strains
(17.39%) ﬂ&lﬂf}‘i’]ﬂ‘iﬂiﬂiﬂ&]ﬁf 443, o5, stielna
(7.25% strfiins (4.35%) of 1,8412; 2 strains

- aﬁn&ﬂﬂsmmmqqﬁm AL, 1 cenare

(1. 45%} of D:1; 1 strain (1.45%) of D:3; 1 strain (1.45%)
of D:12; 1 strain (1.45%) of D:3,12; 1 strain (1.45%) of
D:untypable; 2 strains (2.90%) of Untypable : 1; 1 strain
(1.45%) of untypable:3 ; 1 strain (1.45%) of untypable:3,4:

and 1 strain (1.45%) of untypable : 1,3,4.
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By wusing both typing antisera, P. multocida
serotype A:1l; A:3; and A:3,4 were commonly found in human
whereas serotyvpe A:1 was prevalent in poultry. With
reference Lyping antisera, predominant serotype in pigs

was A:3 but incidence of

serotype A:1,3 was higher when

#ed. Type D which associated

é‘tected in some human

poultry re were no detection

somatic typing antis
with other soma ;‘-”
and pig strains
of serotype A: A:3 and D:3 in poultry

(Table 15,16 an E were not detected

from any is d poultry. However,

serotype B:2 enice strains type B and

L 7 \
type 2, and ac ineds \ =reas serotvpe E:2 was

s ﬂﬁﬂ ‘w;
found in type E and tspe 7 % yped as type E:7 (Table 10

and 12).

R mmmmm (051 -

from seventeen P. multocida strains were ranged from

286.47 mg% to 1718.75 mg% (Table 17). The electrophoretic
patterns of protein of all strains tested, regardless of
serotypes and origins, are displayed in figure 8. The

molecular weights of the protein bands were estimated from
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the calibration curve. Approximately 46-56 protein bands
were directly visible among these strains and at least
twelve major protein bands were common (Figure 8). These
similar .prntein bands were located at the MWs 150K, 140K,

100K, 85K, 76K, 72K, 58K, 5K, 46K, 40K, 36.5K and 29.5K

respectively. Howeve 33$ - #FLlerences in the position of

minor protein larly apparent among

strains: The §

e-\_\ multocida regarding

to serotypes fad AMat) cers \. rutypea had different
protein patterns | o8 :ﬁ::?\\

\L 0:B strains (Figure B,
. ; ‘, : differences were seen

lanes K and

\
at the electrop \\ 150 K to 100 K range,

iﬁ?'

5B K te 40 K ra 5.5 K to 29.5 K range

respectively. nessessed an atypical

band at the%'f_ el el K) which could not

l

be found in

uﬁﬁmm%::::?;;:::;:
ﬁ’mmﬁiﬂmﬂwﬂ oy

reapectlvely. CU strain had a dense band at MW 32 K
(Figure 9, lane I). PM 1002 (Figure 8, lane O) and PM 3011
(Figure 8, lane R) were another two strains of somatic

serotype 3,4. Their protein patterns exhibited the
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differences at the same electrophoretic mobilities as
those serotvpe A:3,4. However, PM 1002 possessed a
dense band at MW 32.5 K (Figure 9, lane O0).

For serotype D:3,12; type D had serotype D:3,12
(Figure 8, lane N) and TECH-2 had serotype D:3,4,12

their serotypes were not

(Figure 8, lane P).
exactly the same, ? A M w6 somatic antigen 3 and 12
in common. — , : : dense bands at
the same HWB K gure 9, lanes N and P
respectively), , ; ffe \ between them were
demonstrated atthé nbilitias of 58 K to
49.5 K range ghnd ; z b K range respectively
{Figure 8, lanea

In additio } w‘ich possessed somatic

serotype 3 associa ed- w1 erotype 4 or 12 or 4 and 12

(Figure 8, _‘-_7:.1-, ol strain (Figure 8,
\ TR LY N

lane I) had ;:'-, is band of other

1 I

I seen as a diffuse or ¥ess dense band.

serotypes

mﬁm Mﬁmm::::f”::::
AW NN mﬂ'ﬁ"l'ﬁ"ﬂ i ﬂﬁ““‘“ o

protefin bands could be seen.
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