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FOR PRODUCTION OF PASTEURELLA
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ABSTRACT

Trials 1o micrease the yield of Pomudlocide was made in the present study by gyrow-
ing the organism in different nulrient media that vary in its composition, Dry weight of
bacterial yicld and absorbance twere used as indices for the deqgree of growl. The
least baclerinl yield was produced by cascunino acid immedia withoul enriclunent or buf-
Jer: yptic soy broth as the dry weight gams woere 0.1 g/ 100 i for ot mediua und
the absorbance were 0.2. The best P.muliocida yield was allained by using casamtno
acid media plus encichment and buffer, inwhich the diy welght bucterial yield was 0.4
g per 100 ol rofude the absorbance valuce was 0.6. By using Uius type of mmediy with
aeralion, the dry weight was increased (o 0.9 gint per 100 mt and (e alssorbance value
was greator theud J.0. Potancy esting of the vaceine prepared from aeraicd cultures by
mice vaecinatton challenge inocudalion system.revealed that all four concentrations of
bacteru were eflectwe in reducing ynortality caused by Panultocida challenge tn the
mice vaccination challenge inoculation system. Mice given ZX. X: X/2 and X/ 4 coucen-
trection gave accepluble protection that reuched 4.36. 4.20, 3.72 and 2.250 log protec-

live valuc

INTRODUCTION

Picatevrelty naliocicdi infection s one ol the tosl scerions discascs of liveslocle. Various icel-
niques have been altempled (o contrel and clinhrate pusteuarcllosls. Onc of the more promising
appyroitches is e development of Timunmudzidion procecduses whielt aver lang pertods will prolcci
animals exposcd o . multocida Lu and Pakes (1981). (Calnck et al,. 1897} reportcd Lhat vac-
cination s it idea) prevention of fowd cholera n the various avian specics. Two inain mcthods
ave currcully used for fowl chalera vaceine production. The first micthod widely uscd fn USA. the
bacterin is prepared Irom a culture grown on agar mcdium, adjusting and slandardizing the bac-
terial eoncenttration, lhen Lhe bacterlal suspensian after getting rid of agar shreds is transflerred

(o a separale condatner Jor nacuvation. The sccond method vsed in (he Buropean community
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and some African and Asian countries {British Veterinary Codex (1970) and Geneidy et al.,
1967) depends on the use of Pumultocida organisms grown in broth cultures and inactivated
wilh formalin. Different types of broth culture media are used by different laboratories. Bacterial
yiclds dilters greatly according to the type of medja used. Batu (1968) found thal the large scale
culture of P.mullocida on casein hydrolysate media yeild a culture density of 2x109 organisms
per mi. Arawwewela ei al., (1981) lormulated a simple and economical medium containing
casein bydrolysaie can sugar, yeast cxtract phosphate buffer, and peptic digest of blood (o ab-
tain densc culluwres of P.multoclda. Rebers ct al., (1989) rcported (bat the growth of

P.nnltocida obtained with Lrypticase soy broth was equal to or better than those obtained with

blood afar.

10 was (e aim of the present study (o compare between differcnt broth media vsed for cultiva-
tion of P.mvultocida depending on bacterial yield on dry welght basis and spectrophotometery (ab-
sorbancel, to examine ihe antigenle composition of . multocida grown on diffcrent broth culture
medii . Lo study the cllect ol aeratlon on bacterla) yield orlginated from broth cultures. Finally Lo

study the immunogenicily ol a vaccine prepared under (he most opllimum growth conditions.

MATEIRIAL AND METHODS

1- Bactenrial strains :

Ytie . multocwda vaccinal strain used for prduction of fowl cholera vaccine .Vetcrtnary Seruimn

and Vaceine Rescareh Instilnle, Abbassia.
2- Bacterial growth studies :

Scven different (ypes ol miedia were used. It include nutrlent broth (Oxoid. Erngland). tryptosc
phosphatc broth (Mico Laboratories Detroll Michigan), tryplicase soy broth (Difco Laborataries.,
Detroit. Michiz.m). brain heart infusion broth (Difco), yeast extract protiose cystelne broth (YPC)
(Namoka and Murata 1961), enriched casine hydrolysate media {Oxoid) without buffer and cn-
riched casince hydrolysaice media (Oxold) with bufler. All (hese media were prepared as 1% ol the
valume ol fresh mediom, and allinoculated cultures 100 ml were incubated at 370C for 24 hours

nader stationary condilions.
3- Sparger Aeration:

Acralion was applied by positive pressure (romn ao air compressor via an alv fliter to the medla
gave (he best resulis. The reactlon vesscel was a 10-liter Pyrex bottle. Air bubbles was distributcd
linely through carthenware filter candles. Air pressure required was 8 1b per square inch using

Berkeleld N filley candle. A thick stream of fine bubbles was produced. Ten liters of enriched
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casamino aoid ot s cave 1h 2 bush vesulls ) were sterilized in the botile which has been Gtted
wlth gas distribater Hilier canrhes). M was incnbaled al 37°C, aerated for twanty tour, checked

for densil Poonioe ol o nalin was added to a coneentiation of 0.25 perecent.
1 Assessanent of Dactoriza wield

a- Dry woi it ralin

To asscess violds of b cria groviln enltures were grown (or 24 hours. The ¢ells were then se-
dinented by contiifogation af GO00 RPM for 20 minputes. 'they were then dred in Hoee changes
ol cold acctore fwllmwved D0 L2 bours in he vacuum desiccalor. YIS were capressed as grims
of dvy Brclor o o 109 s e b racdinm (g /100 ).

b- Determanation of nbnorbance:

2 ml s ph or 20 b dtre ol cachy medionm was rapsferred non cevelte o detersmne
absorhancee o0 B30 Hg fenath aush sod Lomb speclronde 710 drigital yeadoul). An appro-
priate uninocntuted hroth was nsed as a bk,

5- Sodium Dedecyl So ie Polyacrylamide Gel Electraphoresis : Protein profilc concen-
wation of ioanilncido wes determined nsing sadivm dedecyl sulphate polvacrylamide gel electro-

phovesis aceordingg to e tochiaigue of Rapp et al. (1986) was acdopted.
6- Vacgine nroparations
The wechinigne deseribed by Geneidy et a). (1967) was lollowed!.

7- Vaceinge cvahualion

The prepoared vaccine was cvaluated inmiee using e method of Use and Muenster (1968).

RESULTS AND DISCUSSION

Growth o fge seaie vaesine production for Panultocida, dense suispensions ol bagtorta ave

necexsany. Fhore ace Locthods of producing dense suspensions. The first (s to culture on solid
media i oves flasks 200 hagvesled In formalinised nonal saline. This Is laborious as cach
lasic bhas to be harvesied sepmalely and Llested lae purity Ihe scecond. and recommended. incth-
od is the nse ol enltines o a mediua that specllivally supports Panulioclda OE . 1888). On Lhe
atdicv band e yicld of Faondloctda e stationary linuid media is approximately conslent 1.¢c 109
orgunismes per i rials 1o nerease U yield of Pomultocida was made (n the ‘prcscnt study by
growjng the orcanism L different nutricnt medija that vary {n its conipusition. F)ry weight of bac-

terial yicld Lol absarbance weve used as indices for the do ree of grewth. as shiown in Table (1).
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The lcast bacterlal yicld was produced by casamino acld niedfa withou( enrichment oy buller:
wyplic say broth as the dry weight gains were 0.1 goi/100 ml (or bolr media and the absorbance
were 0.2. fryplosc phosphalc broth. nulrlent brotl and brain beart infusion broth gave modertc
bacterial yicld where the dry weight of eachi snedia was 0.2 gni/ 100 mt and the absorbance was
0.3. The Lest P.multocida yield was allained by using casanino acld medla pius eurichment
with yeast extract, casilone, suchrosc, magnesium sulphale,disodium bydrogen phosphate and
potassium dihydrogen phosphale as buller. in which the dvy weight baclertal yicld was 0.4 gm
per 100 m! whilce the absorbancce valhie was 0.6.

Further augimentation of bacterial growtlr on enriched casamino acld media was tiied In the
preseot study through aeration (as gave (he best results ). The purpose of acralon was Lo sapply
oxygen to the Panullocida organism lor Increasing jts metabolism (Bain, 1963). Oxygen Is nol
very soluble (n aqgueous media. only 7 parts per million can go Inlo soluton at 37°C. This can be
Increased by raising te olal pressure [a culture media. or by Jncreasing the partal pressurec ol
oxygen in the gas inlxture, Plain air in lhe present trial was salisfaclory provided that It is eflce-
tvely dispersced throughout the jnedium in abundant small bubbles and 1t is pusbed through
the culture vessel by positive pressure. As shown in Table (2) the dry weight ol bacterjal yleld, by
using this typce of media with aeration, was incrcased to 0.9 gm per 100 jul and the absorbance
value was greater than 1.0, Two-fold dilution of this culture mcdia resuited in 0.6 gm per 100
ml diy welghl and 0.76 absorbance.

Sodium dodecy! sulphatle polyacrylamide gel electrophoresls was used to cxamine the proteln
profiles of P.mullocida organism grown in different media. Resulls Indicated that there were
qualitative and quantitative differcoces in protein profiles. As shown In Fig. (1) and Table (4)
P.mulfocida organisms grown in ttyptosc phosphate brolh, enriched casainino acid media, brain
heart infusion Lroth and YPC media cxpresscd proleju bands at the region of 80 KDa but in diff
ferent quantitics. Tryplosc phosphate broth grown P.mullocida cxpressed 80.8 KDa (1.5%) and
80.13 KDa (2.3%). Braln heart infusion broth expressed (2.9 %) protein band. enrlched casami-
no actd expresscd 83.52 Kda (1.5%) and 82.15 KDa (2.7%) whlle YPC media expressed 81.18
KDa (2.3%}). Meanwbhlile (his proteln band was not expressed by P.multocida grown In non-
cnriched casamino acid wmcedia. tryplce soy broth and nutrient broth.l.mulloctda organisms
grown In tryptosc phosphate broth Jacked proteln bands 69 up to 79 IDa proteln reglons, mean-
whlle brain heart grown P.multoctda lacked protein (rom 70-GO KDa reglon. These results agreed
withh thosc of Davis ct al., (1992) who stated that the protein bands of pasteurellae varied from
one media (o anolher, also our results agreed with that oblained by Maclnnes an ! Rosendal
(1987) wlio obscrved mtnor changes in pro(iles of prateins lrom Haemopbilus pleuropneumonta

by altering the conditions ol growth. These varfattons $n protcin profiles could be attributed io
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the atnount of iron in media as il was recently reporicd thatl Punultocida grown (n non-depleted

medinm seercted o sidecaphasce ternied multicldin (Hu et al., 1988).

All loue concentrations of bacterin were effective in reduclng mortality caused by P.multocida

ehallenge in the mmice vaccinalioo challenge Inoculation systein. Mice given 2X; X: X/2 and X/4
concentration gave acceplable prolection that reached 4.36. 4.20. 3.72 and 2.250 log proteciive

valuce.

Table 1 : VYields of € eultacida in sbill cultures of dilferent media expressed in gm’ 100 mi and

absorbance.
Dry welgl:t
Medta ToxIn
(om/10D ml)
Tryptose phosphate broth 02 0.3
Casamino atid 0.1 0.2
Enriched casamino acid media with buffer 0.4 0.6
Tryplic soy broth 0.1 02
futrient broth 0.2 03
Brain heart infusion broth 02 0.3
YPC media 0.2 0.3
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Table 2 :  VYields of P. mullecida in aeraled enriched casamino acid media axpressed in gra/

100 mit and absarbance in yndifutad and 172 ditution.

Dry welght (gm/100 wl) —‘ Absosybance
Media
Uadifuted Dil. 172 Undiluted Dil. 1/2
Enriched casaming 09 0.6 >1.0 0.7G

acid media with bulfer

Table 3 : Log prolection in mice group vaccinaled with diflerenl concentralion ol bacterin pre-

pared from aerated cullure,

Concenlration of aerated

)

LD 5q Log protective value
culture vaccine
2 X 10°7-00 4.36
X 40°6.85 4.20
X /2 10°6:37 3.72
X /" 10-5-20 2.50
Unvaccinaled contral 10°2-65
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Table 4 : Protein prolile of P. muitocida in different media.
Lames tanc 1 Lane 2 Lane 3 Lane 4 Lane 5 Lane 6 I Lapa? Lane 8
Rows |Band% | mol.w, | Band% | mol.w. | BandY% | mol.w. | Band¥ | mol.w. | Band% | mol.w. | Band% | maol.w.| Band% | mol.w. | Band®% | mol.w.
R1 746 | 97.4
R2 2.91 808 (.45 183.529 2.74 [82.154] 2.39 [B1.137
R3 186 |77.193| 2.3 [80.i32] 1.89 | 798 QJ
R4 1.41 |75.294| 2.68 |76.873| 1.48 |74.3 0.169 |75.607| 0.135|75.922
RS 0.89 169.007| 0.793 |69.204| 1.43 ]85.582| 2.66 |70.162 0.0445|71.337| 5.28 | 66.2
R6 4.51 |66.034] 45 [62.182] 0.437 |64.072| 0.760 | 64.24 | 1.43 | 56.034 0.0842(65.2}
R7 6.4 161.524| 1.96 [59.144| 1.52 | 60.19 | 1.32 |60.644| 3.84 |61.254] 4.57 |55.144| 1.49 |61.562
R8 12 |56.678| .92 |57.106| 4.08 | 57.97 | 6.72 |57.681| 7.46 |57.681 4.4 |58.701
RS 3.48 |54.754| 2.65 |53.782| 3.03 [53.782]| 3.31 |53.782] 4.85 [53.782| 4.26 |54.144| 3.48 55
10 5.23 |52.708] 3.49 |52.945| 0.598 |51.541| 2.97 }53.064 1.53 |51.888
R1) ]| 206 |49.848| 439 [51.425] 117 [54.31 1.1 [51.425] 2352 |49.949
R12 1.81 [49.393| 1.73 [49.393| 1.6 |48.393| 2.7 |49.625
R13 577 418191 y.41 (48516 0.821 |47.975] 1.74 |48.191
14 0.921 |47.229| 1.27 [47.123] 2.39 |47.229
R15 1.58 |46 288 0.585 |45.771| 0.596 |45 566 2.32 |45.976
R16 0.187 |44.958 1.26 [ 45,261
R17 0.9 |43.765| 6 59 |44.757] (.5 |43.278| t.41 | 43.57 | 1.00 |43.278| 0.895|43.667| 2.44 |43.375
R18 147 | 4286 | 1.24 |42.463| 1.56 [42.444| 1.25 |42.444 2.15 (42 444| 7.83 | 42.7
R19 2.78 [42.365| 0.94 [42.385| 1.4 [42.247] 0.644 142.220 0.449 |42.424
K20 4.89 [471.897| 559 |42.072| 2.16 [41.684]| 1.88 |41.703] 1.83 |42.013] 1.6 141.974| 3.06 |42.033
R24 4.97 {41,529 137 [41.491 0.57 [41.472] 3.75 |41.453] 459 141.625
R22 0.311 |41 242 2.07 [41.089| 1.87 |41.088] 0.913141.108] 3.8 |41.089] 2.52 |41.089
R23 1 16 |40.899 0 |40.673
R24 0.316 |40.503| 0.189 [40.597| 0.148 40.48§ 0.0841] 40.56
R25 0.268 |40.372| 0.601 |40.354| 0.496 [40.204]| 0.513 | 40.13 | 0.263 |40.056| 1.28 [40.167| 2.54 |40.056
R26 0.378 |38.447 421 [37.322| 5.34 [37.322| 0.959 |37.322| 7.26 |37.322| 8.44 |37.322| 6.23 40
R!27 1.75 [37.138) 2.57 |36.14(] 0.972 |35.873] 0.141 |36.141¢
R28 |0.074G|34.996| 2.45 [34.481| .02 134.566] 0.618 |34.738| 0.36 |34.481
R2% 3.25 [32.252 0.553|32.172| 2.63 | 34.31| 0.884 | 34.31
R30 0.847 |32.014] 3.01 [39.777] 2.11 |31.934| 0.89 |31.308| §.8 [31.689| (0.046 | 31.62
R34 5.95 (23.206] 0.446 [30.809] 1.77 |29.751] 3.48 |29.206 8.75 31
R32 1.09 [28.848| 0.775 |28.789 5.24 129.0206 1.47 |28,494| 6.09 |283.146]
R33 0.157] 269 | 0.352| 269 | 6.44 26.9 55 28.9 1.63 |27.629] 4.53 | 26.9 | 3.94 | 26.57
R34 0.698 125.976] 0.91 |25.976| 0.0571|26.137| 0.0202|25.553|0.0477|25.658
R35 [0.0189| 255 [0.0408]|24.223| 1.34 |24.123] 0.757 124.123| 0.519(24.777(0.00243 24.,024| 0.456 | 24,223
R36 0.125 |23.681|0.0303|22.402] 0.298 [22.449| 0.794 |22.358( 0.1 ]22.634| 0.901 {22.219| 1.28 [22.3%1
R37 0.181 (21992 0.57 |20.15 7.32 | 215
R38 508 |19.083| 1.55 |(9.109] 2.34 |18.885] 1.006 [49.109] 1.03 |19.393 3.07 |19.222
R39 1.06 [17.009 2.25 [18.229] 4.91 |17.084
R40 205 [16.934(0.0553|16.686] 291 [|16.984] 3.24 [16.835] 1.34 |186.736] 1.96 |16.298] 1.11 [315.824
R41 0.204 |14.787| 4.82 |14.064| 0.313 [14.744] 0.934 |14.485| 0.609 |14.315| 4.19 [14.064] 3.74 114.857| 11.4 14.4
f42 2.41 (33616 3.91 [13.417| 233 | 13.22 1.2 113,530 0.972 [13.104
R43 4.28 |12.318 6.19 [12.281| 3.47 (12.281| 2.83 | 12.464| 7.56 112.209| 8.24 |12.574
R44 919 (11.995| 0.478 {W1.375| 1.77 | 11.75 | 0.615 11,612 4.02 |11.825| 7.33 |12.137
R45 554 |10S81| 1.67 |10.85(] 2.6 1099 | 3.81 [10.94B| 1.64 [10.948
Sum 65.2 731 74.7 75 49 ¢ 72.8 88.6 57.8
In Lano 100 100 L\00 100 1060 100 100 100

Lane 1 = Tryplose phosghate brolh
Lna« 4 = Typlic soy broth

J. Vet. Med. Res.

Lana 2 = Casamino acig
Lane S = Nutrienl brolh

Lane 3 = Enriched casamino acid media with bulfar
Lang 7 YPC media

Lane 6 = brain heart Inlusion broth
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Fig. 1: Protein profile of P. mullocida grown in difierem media.

Lane (1) {{rom left) Tryptose phosphate brolh.

Lane (2) {lrom lefl) casamino acid.

Lane {3) (from lefl) Enriched casamino acid media with buffer.
Lane (4) (from lefl) tryptic soy broih.

Lane (5) (from left) Nutrient broth.

Lane (6) (from lefl) brain heart infusion broth.

Lane (7) (fromlefty YPC media.

Lane (8) (fromlefl) Molecular weight marker.
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