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SU1>I M .... RY 

This publiCluion n:pom six experiments designed to determine the dkct of 
Salmont/ta choitramlir infection on immunity to hog choler:!.. In five ellperLmenQ, 
swine chat Iud been val:cinated .... ith V2riOUS types of hog choler:!. vaccines wert 

simulr:!.ncousiy ellposcd [0 $iJmfnltUa 1.00 challenged wirh virulent hog <:holm 
virus. In one ellpcrimem Sa/",tllltil" ellposure was made 1.1 the time of vaccina· 
rion. 

In rhe firsc ellperiment, pigs va"iMced with 1. vaccine of swine origin wert 
in1.dcql,latdy prote({ed againsr hog cholera and it wu difficult to UIo("SS the cf· 
feel of S. cho/ntllJlliJ ,nf('(fion on immunity. However, vaccinated pigs that wert 
simultaneously exposed to hog choler:!. virus and Salmantlia had a higher mor
tality <"":Ire than pigs ellposed to eicher of the inli:crious agems alone. 

In the soxond ellperimenc. tWO other types of vaccines ... ·ere used. One was 
a vaccine of tissue cullllIe origin and the olher was the simultaneous serum. and 
virulent virus mClhod. Thl'Te were no lones in any of lhe lOTS at time of chal· 
lenge and reactions in pigs receiving Salmontlla and virus were essentially the 
same as those of pigs receiving Salmontlta alone. 

I" the th ird ellperiment 1. varone of rabbit origin wu used in comparison 
with). vaccine of I;!-Sue culture Origin. There ... ·ere no loucs at rhe time of chal· 
lenge and apparently Salmontlla infeCtion did not ICt in a synergistic manner 
wilh hog cholera virus. 

In EXperimem 4, pigs which had been infected with S. chdntllJllir near the 
rime of vaccilUtion with a n ccinc of r:!.bbil origin did not complerely withstand 
challen.lfe. There were 10lSes in pi}l:s challenge<! with virus alone 1.S well u in 
those rc<:eiving virus and Sa/mORtUa simultaneously. Therc was no evidence of 
synergistic aetivity between the twO infectious agenls. 

In Ellperiment ). pigs with or without prophylactiC trcatment in the feed 
were exposed 10 Saimont/ta at the lime of vaccination with a vaccine of rabbit 
origin. When challengtd w,th hog cholera virus, there w:u an incn:ue in severity 
of reaction in pigs which had nOI received prophylactic treatment but this wu 
nOt considered 10 be evidence of Salmontl/" infection intcrfering with develop
InCnt of imrm,mity to hog cholera. 

In ElIpcTImenl 6. pigs vaceinated with an inactivated v~((ine failed to de
velop satisfllCtory immunity to hog cholera and evaluation of synergistic aetivity 
between Saimtilltita organisms and hog cholera virus could nOI be made. 
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L'JTRODUCTION 

Thu bulletin rona;ns tnc resulrs of a series of experiments conduc!Cd with 
swine 10 deter mint rhe combin«l effect of S"/"'MtII. t/Jdffanllis infeclion and 
hog cho1er-~ virus upon immunity c5fabJished by various types of hog choler... 
nedn"s. 0 111 were obtained by simul taneously exposing V1Iccinued swine to 
both ;n{«tious agenu, as compared to exposure 10 2 single agenr. and derer
mining the subsequent reacdont and I'lIte of survival. [n some ;nsances ~ 
fA. infection wu used as a $UCSSOf l[ lime of "",(cionion againsl hog cholera ro 
study dll: efrect such tralment might have on rhe developing immunilY. 

REVIEW OF LITE RATURE 

T hroughout the history of hog cholera in rhe United SlatCS, the orpnism 
5.1",tJnllJ.. (hokr_lIis has played a significant s ... pporting role in the di5euc's 
$)'mptomology 100 pathology. It is link wondct Ih'lI early inveslig:uol"$ (8) rt
gardc.::l S. tNUrMSIIU :IS an eriological agenT of hog cholCT:I.. Ewn afrer rhe di$
.:ovcry of • virus as a (2usalive .gem, rhc fTc"!uent presencc of this ubiquirous 
bacillus appeared ro suggesr more rhan 2n accidemal relationship wilh hog 
chokl1l. 

Numcrous authors (7,6,2,1) in discussing post-vaccination breaks, have men
tioned S.JIMIftU. organisms :IS pouibly being rcsponsibk for losses because of 
their dose usociarion with hog (holenl, but a minimum of crilinl wode h:u 
Ottn done ro CVllU201e 1M exact role of these organisms in the production of die 
disease. 

Early experiment:d tests (9) to dctermine the effcct of S. eho/trluslli! infec
tion on vaccination of swine with ami-hog cholcl1l serum and "iru5 indi(2tai :lI1 

enhancement of rocdon to the virus. In a more recent rer.ort (~) invC$tigarors 
fOund an apparent :tdjUV2nt effcct between S. tlxJkTMJIIH and hog cholen virw; 
whro ,rudying the roUtCS of t"'nsmission of hog cholen. When swinc "'"Crt" 

simultaneously exposed [0 inocuous doses of S. Chf/wMJliU and hog choler:! virus 
per os and on the unbroken skin, hog cholen. developed more readily rh:an .... hen 
virus .... as given alone. 
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Prdimin:lrf work of the authors () of the prescO! paper indicl!ed thaI 5. 

cNilrMlliis infection either enhanced the v,,,, ience of hog cholen virus Of imer
fered with the immunity to the viruJ when vac(in~ted swine were challenged 
wll h 1 simuluneous exposure to hog choiera viruJ ~nd S. r/Jokranuis cullures. A 
subsequtnt publication by German worken (4) reported no synergistic "tivil)' 
berwccn S. rhokrMJlliJ and hog cholera virus in brl:aking the immunity of native 
swine rhat had h«n -.t:accinared with tWO dO$(:s of crystal violet vaccine. How· 
ever. rhere were losses in the groups that r«eivcd both infectious agents. Thoe 
losses were believed to be the- resulr of poor immunity from nccinarion ratM 
th:a n (rom :my synergistic ao::dvi ty ber-o.=n the agmrs. 

Following the initial lindings of Ihis Stuion. a series of experimen!":ll tcsrs 
were scr up to attempt 10 determine the dfect of S. rhtJIuMtlli; infecdon on im. 
munity to hog cholera in swine that had been vaccinated with various commer· 
ci al vaccines. 

PROCED U RE 

Animals used in the experimcnt~l tesrs were ptoduced (rom brtt<ling stock 
maintained at the University or Missouri Velerinary Medical ReKlIrch Fann. 
Sows and gilts were: bred in Jut f:dl and pigs farrowed in April. The pigs .... en: 
niscd under optimal condidons of sanitalion and nutrition and were waned at 
six w«"ks of age. In m me instances, the pigs were main!":lined in concfCte pens 
until the experiment began; other limes they were kepr in bluegrass paStufC. 
Vaccination with -.t:arious commercial vaccines wu performed when the pip 
were approximately eight weeks of age. 

In some instances the pigs were exposed to S. ,hokr_lIn cultures 11 the 
time of vaccina tion for ho& cholen to dclermint the efl'"ca of ,he: exposure upon 
,he developing antibodies to hog chole". . In other elSe$ the exposure to S. 
d:xJilrMSlln cultutcs .... :u performed when the immuni ty of pigs 10 hog (holen 
was Challenged with virulent hog cholera virus to Study the synergistic effect of 
s. dx;/",wlli; and hog cholera virus on em.bJished immunity. 

Organisms for the prepar2lion of cultures of S. {hoftralsu;, were obt~ined 
originally from the Agricultural Research Service, U.S. Department of AgricuJ. 
Me . • nd .... ere design.ted u st!":lin 5812 L The- cul tures .... ere m.intained in 
lyophiliwl a.mPJUks until needed. When used, the cultures "cae inoculated into 
fluks of beef hem and brain infusion broth .nd incub.ted for 24 hours. The rc
$Ulnnt gro .... th Wl$ reinocubtcd. into further flub of infusion broth and again 
incuh:tted fOf 24 houts. The cultures rhus ob!":lined were used to expose expcri
mcn!":l l swine. Exposufc w:u ptovided by mixing I measured amount of the cul
rure with a small amount of ground f«"d. Each ?ig was isolated and fed Ihis 
feed·culture mixrur~. 

Virulent hog cholera virus used in the experiments :tIso was obtained frotn 
the Agricultural Rcseuch Service of the U. S. Department of Agdculturl: :and 
Wl$ procured ~h frolen each rime used. Exposure to the vina Wl$ w;ompl i,h. 
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eel by injection of I mL of tT.:shly Ihawed vinls in!l'lImuscubrly ;fila the ham. 
POOl exposut<: records "'"ere kepI of all pigs for., last 14 <by! following c.<. 

POSy...,. Daily temperatures, dinica l symp[om~. and POSt mortem lesions ",e~ 
m::orckd in ~11 'n$lanas. Temperature rodings of 10'· F or higher .... ere ron· 
'idered signifin.nt in evalualion of Kaelions to in(<<liol,l! agcnlS. Appropriaa: 
control pigs were used in each experiment 10 prove the: viru lence of , he hog 
cholen. challenge: virus. 

EXPERIMENT 1 

T hirty_six pigs ""ne available for ,his experiment. They were raised under 
pUlurc: c:on.dirions. At eight .,eeks of 1ge 32 were .... «iOIU:.! ..... nh a comma· 
cial modified live: virus of swine origin' given in conjunct ion wilh I' ml. of 
anti-hog choler:a $efUm. Four remaining pigs were nOt vaccinated but were iSQ
bred from rhe herd and Iltld for usc as mnHol, for latC!" (halJ~n~. 

Thin)· wys 3ftcr vaccination rhe pigs were broughr inro isolation r..,ilitics 
and divided into four loti of eight pigs each. Lo. 1 wu fe<l minimal doses (om 
ml and 0.1 ml) of a second 24·hour broth culture of s. rhtIkntm.is. Lot 2 was fed 
.he same dosage of S. <hoinMtlfn and abo injeered intnmu$(Ululy with I ml of 
virulent hog (holen virus . Lot ~ was injected with 1 ml of hog cholera virus 
lnd ",(~ived no ()Iher exposure. Lot <I pigs were not cxposed directly and "·ere 
bter used il$ COntl("Hxposo. .. e pigs for Lot 2. D3ily observations and ICmpcn
rures were taken and recorded on all pigs for I WO wceks aftcr exposure. 

Two susceptible pigs were injected with 1 ml of virulent virus at the sam: 
lime il$ .he abo", groups 10 ch«k on .Ilt effectiv~ of the virus. 

Rcsul ts and D iscuss ion 

All of the pigs in 1.01 I that .... ere dosc<l ",ilh S. (ho/mUJlfis alone ba:1l/l"Ie 
ill on tilt SC(Qf'Io<! and third days afret do5ing and nn a rcnlpct:lfUre :Wove l~o F. 
for one or twO days (Appendix Table 1). Ho'WCver, all pigs prompdy rccovc:red 
&om the effects of the uposure and were moved OUI of isolu ion 21 the end of 
U wys. 

All pigs in Lot 2 thar were dosed wirh S. thoirratJlfis and injected ",i,h hoes 
cholera vi rus sickened on th" second and rhird days afler exposure and (on· 
tinued 10 become progressivcly wOfSC until their deaths on the eighth :md ninth 
wys aher dosing (Appendix Table 2). All of these pigs rlcvclopcd typical symp
tOms and lesions of hog cholera plus complicadons wi th S. dJ()/tral!uis. Orp'. 
isms of the genus s.!IIWIIIUa wele isolated in Inge numbers and apparently in 
pure culture from the kidney. splccn, and liver of all of these pigs. 

The piSS in Lor ~ rh a< were injectc<l with hog cholen virus alone had vc:ry 
erntLe r~ctiOf\S. Seven OUr of the cight had .cmpenrurcs of ovcr 10~· F on the 
third and fourth dars aher injection and proceded to run a nrhcr typical rou~ 
of what appeared 10 be symptom! of hog cholen (Appendix Table 3). Three of 
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rh~ seven C'Venru,lly recovered afler more Ihan IWO weeks of illne». The re
maining four died and had typical lesions of hog cholen. The eighlh pig in this 
group showed no reaClion from the infection throughout the experiment. 

The piSS in lot 4 thar had nOI been directly exposed were placed in the 
peru with sick piss of Lor 2 10 derc-rmine if Innsmiuion of rhe spl<lromc couki 
be ~"omplished. All eighl pigs benme ill within two or .h.« days after a
posure (Appendix Table 4) and six of .hem died. They had lesions of hog chol· 
era complicated Wilh salmonellosis. Two pigs .«overed. 

Two non-vaccinated control pigs th,t were injected with vi!Ullont virus be
came ill on the fourth day afler inj«tion and developed symproms of hog chol
era. Th~ pigs did nor run a Iypiall course for the diseo$C. They remairx:d alive 
for three weeks afler injection; 11 rhal point one fin~lly died and the Olh(r was 
eu.hanized becau$C of its moribund condition. Two more non·vl((inued pigs 
" ·el'e used during the COUl"$C of rhe experiment 10 C$ttbli!h the presence of hog 
cholera virus in pigs of 1.01 2. Th is was done by dnwing blood fmm pigs that 
were dying, Altering rhe blood through • Seir~ filrer and injecting the rcsult\1lt 
fluid into the twO non-vaccinated pigs. &rh pigs developed symptoms of chol
e.a. became moribund and .,·cre curhanized_ At po$lmorrem ex:lminarion. lherr: 
were rypinl lesions of hog cholcn_ 

Apparently rhe hog cholc-n. v:lccine used in rhis experiment did not cstab
lish satisfactory immunity :1.5 evidenced by tnc lou of somc pigs in Lot l which 
were challenged with virus alone. This circumst:1nCC made it difficult to evaluarc 
the heavy losses in lor 2. It did appear however that the presence of S .. hmmtlfa 
contribured ro the $Cveriry of illllCS$ .nd i",rcased the delHh losses. 

T he U$(" of different dosage levels of 54/mq"tiJ .. did nor ~ppcar [0 vary [ho: 
tnCtion in any of tM lots in which ;t was used. 

EXPERIMENT 2 

Since resulrs of Experiment I indicated ~ failure of the commercial vaccine 
u$Cd, to fully prorecr swine ~g~in$t a (hallen8e do$C of virus even without the 
presence of S. (hdNMJuu. a second uperiment "'as SC"t up for the two Ot~ 
commcrcial vaccines. 

Fifty pigs WctC available for Experiment 2. Ar eishr weeks of age rhey WCK: 

divided into twO groups of 24 pigs ach. One group W:1.5 vlccill2ted with a com· 
mercial virulent virus (resrri(tions had not yet been placed on rhe sale ofviru
lent virus) and 30 ml of anti.hog cholera serum. The $C"COnd group was vaccin
ared with a hog cholera vacc;nc of tilSue culture origin' plus n ml of anti.hog 
cholera krum. Two non-vaccinated pigs " .. ere held in isolation for later we as 
controls on the virultfl(e of the challenge virus. 

FollO",ing vl((innion rhe t"'O groups of pigs were pll Ced in scpante pas. 
lurC"$ so there was no COnl:l(:t either direct or indirect between the twO groups. 

When the pigs were 12 weeks old both groups were brought in trom pas
lure for challen8e. They "'ere distributed evenly into three loes so [har ach kK 

'Alocinc H"I CbaIcn v.ma.. 14oa-.1.od!t..n. Ka.... Ci'l'. N,,-,-
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con{";lined eight pigs fTom each of rhe 1"'0 original groups (chart I). Pigs in leo: 
1 .... ere injeclcd .... ith 1 ml each of vir ... knt virus in .. amuscularly and given no 
olher rralmcnl. Pigs in Loc 2 ,,'ere fed O. ~ ml of 1 second 24·hou. bro.h culrore 
of S. lhDkrMJlliJ and givo:n no o.her Imlln,nr. Pigs in Lor } ,,"erc injected wim 
virus and on the same .by exposed to s. ,btJUrMSlliJ in the pmc dosage as Ltx 2. 
o..ily rcrnperarures were recorded and observations were mad<': for l~ days afltt 
cXp<:<iure. 

CHART 1 - DIVISION OF PIGS FOR PLRPOSE OF CHALlfNGE 

8 8 1 ... 1 vi"", j~"" ...... eul .. ,ly 

, 8 8 0.5 .. 1$. 
cui", .. Tn 

3 8 8 1 .. I vi",. intn>mu.eulorly 
pi", 0.5 .. 11. chol.", •• ui. 
in f .. d 

Two non·v:lcrUurcd coolrol pigs Were placed in isobcion md each wu given 
an intramuscular injection of 1 m! of vir\llen! hog cholen virus ' 0 deu:rmine 
the potency of [he virus used in .he experiment. 

Resu]I* and DiKUssion 

There were no apparent rnC{ion$ in ~i.hcr g'oup of Lo, I pigs ... hich re
ceived virus ooly. Tem~rarores remained within normal ranges (Appendix Tahk 
') and f~ consump.ion did not diminish. 

All pigs in Lot 2. which were fed culrores of S. (NIH_Jiis had a rUe in rem
peralUre ,h~ $e<:OI1d Or third day af,er exposllre (Appendix Table 6) and devd· 
oped a typical syndrome of salmonellosis, chanct~rittd by high 'cmpc..,nun:s. 
~outing, and anoraia. Ho ... ~, ... ithin thr« or four days the tem~rarura had 
re,urned to near normal and appetites had improved. Scouring continued inter· 
mittently for several days Jon~r bllt eventually i. di$Cootinued . nd all pigs sur· 
vived. 

Pigs in Lot 3, which "'er~ .. x~ to both S. lhtilnwtllis and hog cholera 
virus simultaneously, exhibi.ed essentially .he same symptoms as .hose in Lo. 2 
(Appendix Tabl .. 7). There ... ere no IO$$CI. 

Two non·-nccinated pigs which wer~ inj«ted with I m! each of virus de
veloped typieo.l symproms of hog cholera and a< necropsy h.d l~sionl indics.ive 
of hog cbolen. 

Since I~ was no signifianr dilf~renc.: in the rnC{ion of pigs in the lot 
which was dosed with s./"",..J} .. alone and ,hose in the lOt simultaneously 0:-
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posed to both Salmo",U" and hog cholera virus, it was evident that the combino:! 
eq.osure did not cause a bre:t!cdo .... n of the immunity produced by the (WO Vi\(

,io<:s under study. 
The incte:tscd dO$age of S. cho/musuis culture Over that used in E~pcrimem 

1 did not appc:ir (0 incra.se the severity of S4/tmlllllla infection. 

EXPERIMENT 3 

This experiment _ similar to the previous one c~cePl' tlul a different ~. 
cine W15 used in immuniling a portion of the pigs. 

Seventy-twO pigs were niscd under puture conditions. At approximately 
eight weeks of age the pigs were .sscmbled ,nd divided into two groups of 36 
pigs t:lch. One group WIS nccin.ted with a vaccine of rabbit origin> plus I()." 

ml of antiserum and the second group was v.ccin2(ed with. vaccine of tissue 
cul ture origin' plus I()'I ~ ml of antiserum. The tWO groups were (hen reNmed 
to paS(ure but wet(; maint2.ined in scp2.nlC putures which pcrmiued no direct 
eoncaCl or common dn.inagc. 

Thirty d:ays after VlICCination the rwo groups ""ere brought in fmm JnSrutC 
for challenge. They were divided evenly into thl'« lots so that each lot con
ta ined 12 pigs from each of the tWO original groups. Exposure was provided as 
outlined in Chut 2. 

CHAMI ~ - LllVISION OF PIGS FOR p~pose OF CHALLENGE 

"'" Voccine Melftod of hpooure 

" " 1 "" Virus Intro_eulorly 

2 " " 0.3 ml S . chol ...... ul. 
Cul!""e -

J " " 1 ml Vi",. Int",,,,,,"culorly 
pluo 0.3 mil . cholt_.ul. 
Cullu'e 

Two non·~ciruted control pigs wen: placed in a sepat:ltc isolation pen and 
injccted intr:amuscularly .... ith 1 ml t:lch of virulent hog choJen virus ro do:rer· 
mine the virulence of the virus. 

Daily tempcr:atures and observations were made on all exposed pigs for a 
pcriod of 14 d;l.ys follOwing exposure. 

Results and Discussion 

Of the pigs in Lo! 1 which were exposed 10 virus alone, only three devel· 
oped 1 tempcnture of lO~" F or higher which could be utributC<! 10 the ex· 

'5wiou Howl: CboItn Voo:ioo<. pj, ...... u-.: Co.. l ....... poIis. IAII. 
' .!.Ioan< Hog ChoIo:n V..a .... H ...... l.ockhan, Ktru:u COl)'. No. 
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po, ... r.: (Appendix T ables 8 and 9). T .... o o f ,hcII( had been v:lccinllro .... i'h 1 
nedn.: of rabbit origin and one had b«n vaccinated wilh a vaccine of ,issue 
, ,,,INrc origin. 

Among the pigs of 1.0, 2 which had bun cXf'O$cd to S"/",oll,lI,, cuhul'tS 
'llane. all except IWO developed temperatures of 10'" F or higher wilhin C'WO or 
the« days alter c~posure (A ppendix Tables 10 and II). Then': WlIS $Orne illllp
perroc.: and $COuling :omong the pigs but wilhin rhree or four cb.ys mOSI of IhI: 
Icmpcr:lNres had u lumcd '0 normal and no further diryC1l1 ,igns of illrlClS ap
peared. 

The pigs of 1..01 } whkh had bun exposed to bolh Ihe virus and SitII/l()'IdJa 
cuilures developed much {he Slme typc of reacr;on as lOOse exposed 10 Saltm!nd· 
la alone ( Appendix Tables 12 and U). However, they aoo "Iuickly n:al\·eml and 
."xpcri«nced 00 funhcr difficulty. 

Tho: tWO control pigs which had h«n injttle<! wilb virulem virus devcloped 
n pial signs of hog cholen ~nd llpon necropsy had lesions of hog cholen. 

T he reslliu of Ibis experimenl verified the findings o f Experiment 2. Pigs 
Ihat acquire Strong immllnity to hog cholen following ~cinalion can "'ilhsrar>d 
,·hallenge ",ith hog cholera virus and S"IIIIOIIII/" infect ion given singly or in 
mmbinllion. 

EX P ERIMENT " 

Another group of pigs. which had been used odier on a s../I'/I()/ltl/.,. enteritis 
~xperiment, bee-Arne aVllilable IUer in Ihe year for furrher le515. 

There were ~6 of these pigs which had been nised in concrete·lloored pens. 
They bad b«n VlIccinate<!. n eight wedu of age with 2 vaccine of nbbit origin' 
plus 10 to U ml antiserum. They had bern exposed to s../1'/I()"rfJ., cultures at n:n 
".«1<5 of age bur had all ,((overed from clininl evidence of the disasc. 

When rheS( pigs rcacbed 2] weeks of age they "'ere divided into rWO lots 
" f 28 pigs e-;lch. The pigs in Lot ] were exposed to virulent hog cholen virw by 
intramu$(uiar injection of ] ml of virus. The pigs in Lot 2 were injccted wilh 1 
m] of vin.>$ and, in addition , we'e fed 0.3 ml of 1 broth cUhure of S. dx;krMfIli$. 
Daily tempa-atule5 were taken and observations· were tn2dc on all the pigs for 
]4 days follo....;ng the exposures. 

ResultS an d Discussion 

Of Ihe 28 pigs in Lot I, which were ch allensed Wilh bog cbolera "iNS 
~lone, 10 developed tempentures of IO~o F or higher for one Or more days (Ap
pendix Table 14) and .hltt died with symptoms and lesions ch1J1l.crerist;C of hog 
_holen.. Cultures of the splcen, liver, and kidneys of e:ach of these pigs yidded 
h:l(tcria1 infectioru.. One inkerion wu prcdomin1lely s../mQlulltJ, a second Strrp
M,rxd, and the third P.ufnfrtlt... 

Among the 28 pigs in Lot 2 whicb had been challenged with hog ( holen 
'·"us and exposed to S. (hdmmuis simultaneously, 22 devdoped tempenwr($ of 

Son ... HOC 000Icr0 Vo«i ... Pif ... t>-M~ Co.. h,di>n>.poi.io. hid. 
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10)- F oc higher and Ihroe dire (Appcndi~ Table I). These Imet! pigs 1150 Iud 
symploms and lesions of hog cholen plus cxlensive danuge in Ihe gUI in.fic:a. 
rive of SJ_'fs infecl ion. Sal",,,,",,. organisms ~ rndily isolalre from 'I1ri
ous inlernll organs as well as from Ihe gUI of all Ihret!. 

The immunity produced by the hog cholen V2ccino: used with rhese pigs 
appl/"Cndy did nOI completdy prorccr againn 1 sundord challenge llthough il 
was the ume commercial bnnd of vaccine used in Experiment 3 wherein im
munilY was adequate. T he chief difference between thes.: experiments was that 
the pigs in Experiment 4 h~d been mainn ined on eoncrele ROOfS all of Iheir 
lives and had preYiously been exposed to Sa'IH~NtI'" infeerion. The earlier s..J. 
mMtll" exposure had been given near the rime of vaccinalion against hog ch.ol= 
and might cOrlccivably have imerfC1ed widl the development of Slrong immunity. 

On the buis of the limire<J rest 01 this experiment lhere ""2S no irnlio.tion 
lhal s"11It/1,,rlfs infccrion :l.C1cd in a syno:rgislic manno:r with hog (hole ... vi",s 10 

incro.sc lhe mortality in the- lot receiving simultaneous exposure. 

EXPERIMEN T 5 

In view of our experience in rhe previous experimeru, Experimenl , wu de
signed 10 determine the effect of S. cho/""lSlIir inketion on antibody produClion 
for hog (holen by expos ing swine 10 S"I",ollr//,. organisms It the lime of V2/:.. 

cinarion for hog cholera. In addition. the experiment was designed 10 evaluarc 
the efficacy of a commercial feed ~dditivc in modifying the possibk interference 
of S"lmoll,ll" infection wilh antibody production for hog cholef:l.. 

SeventY' lwo pigs were uliliztd for Ihe experiment. Following wcaning 11 

six weck$, lhe pigs were divided imo four lou of 24 pigs neh. Lores I and 2 ""en: 

immedialely placed on full feed conf:l.ining 1 prophylacric level of a comrncrcW 
furno lidone" and rhe pigs in Lou 3 lnd ~ .... ere given full feed without tretl· 
ment . TWtl wcrh I~'er Ihe pigs .... ere given further trcatmnll as follows : 

1-oJ I . T"',·" , )·.fuur pigs on prophylaClic levds of fuf1zolidone wen: vacci
nned wilh 2 ml of I hog cholen vaccine of f:l.bhil miltin' and I' ml of anti· 
hog cholef:l. serum. In addition, Ihey were C"llch given 0.3 ml of a broth cu.hun:" 
of S. (/M"_lIis mixed wilh a small amount uf feed. 

L ot 2. Twenty·four pigs on prophylactiC levels of furazolidone were vac· 
cinaled wi lh Ihe same hog cholera vaccine as Lor I but nOI given S"lmf.l1l tila 
cultures. 

u t j. Twenty-four pigs Ibal did nOl have medication in their feed were 
vacdnated wilh the hog cholef:l. vaccine of rabbil origin and "ml anti.hos 
cholef:l. .serum; in lddition, C2.(h pig wu given 0.3 ml of a brolh culture of 5: 
thdtrMJMiJ on lhe fttd . 

..... tlO. H ... " CIotI; "'010'-1. 0111" 
'Swivu Hoe: a.okn VO<Cin<. Pi"" .... _ Co. 



MISSOIJIU AGRICULTURAL ExPERIMENT STATION 

u14. Twenty·four pig, that did nOI have medicarion in rheir feed wen: 
vaccinated with Ih~ vaccine Q[ tabbir origin and l~ ml anti·hog cholera serum 
bur were nO! given S.Jf1IJ)1Ulla cultures. 

D,.ily 'cmpera<urd were "ken for a period of 10 days af'~r ,,"ccination md 
ob~tions "'ere m.de for ,hree ~Iu fOllowing ..... the end of ,he observation 
period. Ihe pigs "'ere moved Out of isolation into pastures, but those which h.>d 
received SabMnt'f/a (ullmes wer~ nor placed in the ,."'" pastures U pigs which 
had nOr been exposed. 

Sixty days laler rhe pigs were brough' back into isolation pens .nd given a 
challenge dose of 1 ml cach of virulent hog cholera virus intramuscularly. Daily 
temperatures were nken and observations recorded on all pigs for 14 days .ft~ 
Jnl«<lon Suiuble con[[ols were maintained to establish the vitulence of the 
viruS. 

Results and Discussion 

Pigs which Wete exposed to Saiml)",l1a cultures at the time of vaccination 
for hog choler:!, had an increase in body r<:mpetoNre wilhin 48 hours (Appendix 
Tables 16 & IS). They began seouring within n hours .fter exposure. Within 
rhe nexl few d.ys all of the pigs in both pens exhibited rypical symptoms of 
SlIlmoneilosis. 

Pigs in Lo, I, which were on a prophylactic level of furazolidone, appar
endy suffered less reaction than pigs in Lot , . Only one pig died in Lot 1 where
as six pig's died in Lor 3. Post·morrem lesions in pigs that died w~re ch:uactl':r· 
iSlic of S"{montlf,, infection, but there w.s no evidence of hog chokr. lesions 
eirher grossly or microseopially. 

The incre-:lscd reacrion ro Salmonella exposure over thar in previous experi· 
mentS was believed to be due in pan: to tcaring the pigs in confinemen' withou, 
access to soil Or »:IsNre. Anorher possibility is thor the pigs were younger.t the 
time of exposure and may have been more suseeplible from this standpoint. 

Pigs in Lots 2 and 4, which were v.ccin.ted wi th a hog cholen vaccine of 
nbbit origin and anti·hog (holen suum, bur were nOt exposed to SaJmI)ntl/.a 
cultures, did nOI show evidence of reacrion during the observation period (Ap
pendix Tables 17 and 19). 

Sixty days bter, ar the ,ime of chalkng<' of ,he .bove groups of pigs with 
virulent hog choler. virus, the pigs in Lot 3 again had the greatest rea"ion 
(Appendix T.ble 22). Of the pigs still remaining in rhis group, five developed 
• tempenture of 10~' F or higher .fter inoculation lnd one pig died. Only one 
pig in Lo. 1 had a temper1lure of IO~· F or higher following inoculation md 
there wae no dealh losses (Appendix T.ble 20). Among the pigs in Locs 2 and 
4 which had no. previously been exposed to SaJmont'/1a culrures, ""0 pigs in Loc 
2 .nd one pig in Lot 4 developed tempenrures of 10'· F Or higher following 
inocubdon with vtrulen' hog·cholera virus (Appendix Tables 21 & H) bu, 
there "-ere nO deaths in th= groups. 
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POSI·mortem ex~minalion of Ihe pig whkh died in Lot ) r,",,~led lesions 

ch1r:llcleristic of both ulmonellosis and hog cholel1ll. Jbcre was cxtC'fl$ive n«IOlic 
emeritis in the 11I"8e imesline and a fibrinon.:crotic exudlte in the stomach. 1"ht: 
submaxillary and mesenteric lymph nodes had pc'riphCt'llI hemolrhages and there 
were scver21 minule pc1echi:ac on thc kidney. Extensive broncho-pneumonia wilS 
also present and probably contribu,ed to the d~th of the pig. 

Su.scq>Iible control piSs inoculated with the challenge virus developed I)"pi· 
0 1 symproms of hog cholel1ll and al dnth had lesions charlcleri5lic of the dis

=. 
There wu some evidence of increased morbidity and mortalilY follOwing 

"ilus challenge in piSs of Lor , which had hccn e~posed 10 SaI"'~lItIJA II lhe 
time of vaccination and had '101 had Ihe benefil of ,he drug add;li'·e. However, 
since the rmjolity of the pigs in this lot su tvived chalknge without reaction, 
Ihis finding was nol considered to be indicative of an interference phenomenon. 
Some of the pigs in Ihe 101 were sc"ercly Stunled from 'he previous exposure 10 
SAI/llQllt"" and undoubledly wo uld have been more sUKeplible 10 any odlCl" 
type of $ItC$S or infeclious agent. 

EXPERIMENT 6 

This e~pcrimcnt was designed to study Ihe combined etlecl of SAlmMttia 
infection and hog cholcl1l virus exposure lf1 pigs Ihal had been vaccinated with 
an inlctivated hog cholel1ll vaccint' and to evaluate a feed additive for controlling 
the possible synergistic action of the tWO inf«doliS agems. Our purposc in nuk. 
ing the trial with an inactiV":l.lcd V":I.ccine was 10 determine if synergism miSht be 
more pronOW'l(ed wilh the lower level of immllnity prodll«d by soch a vaccine. 

Sevenry.five pigs were available for Ihe experimcnt. They had been r~mI 
in confinement in pens of conCJd"e comrruction unlil the beginning of Irellment. 

Original plans ailed for vlccination of all pig' with crystal viokl vaccine 
al eight weeks of age, bUI upon challenSe of tepres.cnlltive pigs with virulent 
hog chol= virus, the pigs were found to be resistanl, presumedly from COl0511l1 
antibodies. 

A slIbsc<juent challenjl;c of tepresentlti'·e pigs indicaled a di5llppcl1111nce of 
this pusive immunity and "'·c procccdcd with the vaccinnion. Thc 1ges of pigs 
11 the limc of vaccinalion varied from 9~ wttks 10 IO~ 1nd 12~ w«1ts of age. 
All we~ given 1 'ml dose of cryst:l.l yiolel vaccine subcutl0c0usly. Following 
vaccination, Ihe piss wen: placed on bluegm.s pascu~ for a period of $ix wcdcs. 
At the end of this period, they wne broughl back inlO isolation UId divided inro 
three 101$ on (he ba$is of 1ge at vaccinalion, ",·cighl, and iillcr designation. Treat. 
ment of ~ch 10' was as follows: 

14t 1 cont:l.incd 2' pigs which wcre injccled intn.-muscularly wilh I ml vim· 
knt hoS cholera vinu. On thc same da)" they were fed an infective do$C of oS: 

rht!krAtJIIU organisms with I small amount of fted. -- -
"CIys<oI v.., GIy<otoI ........ ~ bJ ,II< Ntlioml ........ Dio<M< lobon.,..,.. Ames. tow.. 
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1412 contained 2) pigs which w~e given rhe ~me expo:surc 1$ Lor I. The 
only vart..tion wu thar this group had been placed on feed conraining furuoli· 
done" one "'ed: prior to exposure. The piSS conrinued on thu mtdinrion m.
three weeks followins exposufC. 

Lot 3 contained n piSS which were injected wi.h virw but given no Other 
tr .. ,-,ment. This 101: $O:rved u a control for .he olher rwo lots. 

Fo"" non-vxdnated p;gs of the same 'gc and br«ding .. ,crc placed in :an 
isol1tion fX'n and nch was inoculated with I ml of virus to determine .he viru· 
lence of the virus. 

Results and Discussion 

Within 48 hours afrer inoeulation of piss in Lots I and 2 with S:llmonclb 
cuhu.es and virulent hog cholera virus, 66% of the piSS in nch lor had rempen.
rures of lO~O F or hisJ= (Appendix Tables 24 & n). Within rhe n¢xt 48 houl'$ 
all piSS except one pis in Lac I and foor pigs in 1..01 2 had rcmperarurc increasa. 
Only three piSS in Loc 3. which received virus only. had a rcmperarurc riJo: with
in 48 hours (Appendix Table 26). However, by the fourth day all but II=: piSS 
of Lot 3 had temperatures of I~· F or higher. 

Clinical sympioms appc:!..ed in 111 three lots by Ihe founh day with l'!Yac 

scowinS predominating in Lon I and 2 and wealmcss and inappctanee in Lot 3. 
D::alh losses were quite high in all .hree groups. By the end of "",0 weeks ?OS. 
inoculation, ~ of lhe piSS in Lor I, 76i1i of Lo. 2, and ~iIi of Lot 3 had died. 

Lesions of hog chol .. ra were evident in all pigs that died and those which 
had .C'C~ved S. ,1xJk~MJ"iJ organisms in addition to virus, also had lesions of 
S#J_IIlJt. entcrt;s. 

The ap~nl failure of cryStal violet vaccine [0 pl'Ol:C'Ct rhe piSS in rhis ex
perimcnt was believed to he associated with a high level of antibody for hog 
cholera in the piSS at rime of vaccination. The dams of these pigs had been used 
on an .. xperiment lhe year before involving a clWlcnge of their immunity with 
live virw. Apparently chis had caused the sows co carry high anlibody levels b 
hog eholera al &rrowing rime and lIan5mit .hi, co their offsp.ing. Though a 
rcpreSl:nt:l.ti~·e numher of these pigs proved susceptible to a standard challenge 
dose of hog cholen vlrw prior to vaccination, there appeared to be sufficient 
fC5UtanCl: ro prcvcnc immunization wi,h an inactivated vaccine. 

IkC'luSl: of lhe high mortalily rate in all chru lorI, it was impossible to 

evaluale the synergistic effect, if any, of StJmo",Jia infccrion when given to pig5 
al the rime of challenge with bog cholen virus. 

CONCLUSIONS 

According 10 evidence prC$("nted in this publiotion, piSS thar arc immunizod 
191irut hog cholCl'll. wilh a produCt that will protect againS! a standard challenge 
dose of virulent bog cholCl'll. virw, will nOt lose: rlul protccrLon when s.J. .. .It. 

"01.110, Koto ond o.rt. NhIond, 0I0i0 
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(lto/.wMlllis exposure is given simulr.meously wilh lhe challenge. HowC'VCl', thett: 
wu tvidence Ihal SIIllNlnt/III inftetion increasro Iht severi!)' of re:I.(tion 11 chal. 
kngt in pigs Ihal ,,·tre nOI compkldy protteted against hog chole .... . This WlI:S 

believed 10 ~ an additive effect rathtr than a synergistic activilY ~t .... ccn the 
twO infectious agtlllS. 

S. ,Jx;kramlil infection induced al time of vaccination wi,h a hog cholen 
vllCcinc of .... bbi, Ofigin did not significant! y interfere with tsnblishmclII of im· 
munity ro hog cholen. Slight diffttencts in morbidi!), :and moru.li lY 11 clullcnSC 
~re considered ro be a result of $lUllling of somc pigs from a previous o:posure 
(O SIIllNlnt/Ii, infCCl'ion. 

REFERENCES 

I. Dun ..... H. W.: Breaks FolLo";ng Vaccination with AII~nul'cd Hog Cholen Vac
OMS. JA. V.M.A .• Us. (1961 ): 311·316. 

2. Hell. Hcnty: &rly Rncar(h . nd Presen.·o..y Problems in Hog Cholen Immuniu
tion. J A.V.M.A .• 91. (1937): 1«·1W, 

~. Hughes. Richard W .• and GUS(1If$On. Donald P.! Some Factors that may Influence 
Hog Cholm. TtanJmilSion. Am. J Vet. ReJ., 21. (1960): 4604--471. 

~. !'chi, K. H .. and Benndorf, E. : In flu~nc~ of Acu«, Infc.;.ion wi,h s,.J",lMtH. dn/".,.. 
111;1 or Pigle, Influenu Virus on Immuni,y It> Swine Fever Produced by Cr)'$tal 
Violet Vaccine. Arch. Exp. Vet. Med., 16, (1962): 211·223. 

S. ~.bo.ugh. O. E., EJ<;kr, .Cc<:il. ,nd Wright. H. B.: FactolS Influencing Immunity 
,n Hog CholC1'lll VaCClnluon. J.A.V.M.A., 1J6. (1960): 617-621. 

6. Spence. J H. : Problems Con!1oming a P .... ctilioncr in the Applica.ion of .he 1m. 
munizing Tratment Apirut Hog Chom. J.A.V. M.A., &4. ( 19~) : 1994lO. 

7. Srcel. E. R- : Some Troubles Met in Immunizing Aglinll Ho~ Cbokn. JA.V.M. 
A., 6~, (192~): )2·~9. 

8. U.S. Bureau of Animal IndllSlry: Second Annu.1 Rcpon, (1~): 18(.246. 
9. U.S. Bureau of Animal Industry: 41 th Annu. 1 ReJ>Ol<, (1928): 2n. 



" 
M
I
~
U
I
U
 

A
G

llC
U

L
T

tlR
A

L
 E

X
p

n
l).fH

','T
 S

T
A

n
O

:-; 

.; 
• 

" 
1 

• 
z 

• 
• 

h 
~ 

• , 
• 

r 
• 

i 
.-

. 
• • 

-
~.l 

• x -
• 

"'!"":~I"'!I~
~
~
~
 

" 
-.. ",,,,,-

,",,,,-
0 ~ 

M
 

C
!
'
=
!
~
C
!
"
!
'
<
!
~
<
>
 

f 
N

. 
•
•
 N

 
_

N
N

 

9 
N

 
O

N
 0

0
 • 

0
.
0

 
<

 
-

-...... '" 
_

N
 

_ 
... 

5 
"""00"'''''0''' 

0 ~ 
. 

. 
. 

. . 
. 

. 
. 

_
"
'
'
'
'
M

N
N

_
f
"
>

 

-
.1 

""! "!: "? "": I"! "! q "!: 
, 

" 
0 

0 .. 
_

N
_

 ... "' ......... 
! 

X
 

: U
 

, 
q
"
"
:
"
'
!
'
<
!
~
"
:
"
!
:
q
 

C
 

I 
• 

• 
-

N
N

 
_

<
'<

<
'O

N
 
N

N
 

.: 
~
 

T
 

, 
• 

" 
~ 

• 
" 

l 
" 

• 
•• "

"
0

 ..... 
O

 
• 

, 
" 

• 
. 

. 
. . 

0 
"''''''' ................ 

• 
<

 
-

~
 

, 
; 

- 0 
0

0
0

.
.
,
"

'
'
'
'
'
 .... 

.., 
; 

• 
, 

. 
. . 

. 
. . 

. 
. 

, 
0 

"
'
'
'
'
_

N
N

N
M

N
 

-
•• 

t 
., 

0 
"":10: ~

 "? "! 0
'
.
 

, 
~
 

• 
, • 

• 
.
.
.
.
.
 

M
e
->

 
.... 

• 
M

M
 

! 
• 

"0 
I 

0 
J 

• 
• 

"'! '<! '<! C!IC! "! =: '<! 
-

0 
i 

-
N

_
N

"
,
>

"
'
 
.
.
 
M

_
 

• 
• 

~
 

.! , 
"0 

" 
~
 "'! "'! ": ": "'! "! I ": 

l 
<

 
• 

~ 
.! 

• 
.... 

N
_ 

.......... ..,.., 

-
, 

~ 
:I~I:I~I~I~I~I~I 

, i 
i 

M
 

-
, 

i 
" 

• 
"": "!:"'! "':1C:IClr"~ '=! 

I 
• 

N
 

, 
............. "

"
 ... N

M
 

i 
-

I 
" 

, 
• 

.j 
<

 
O

'
 .. .., ....... •

•
 • 

. . 
. 

. 
, 

" 
N

 
N

 
"
"
 M

 
M

 
.., 

N
N

 
, 

2 
• • 

C
!"!:"!:"":"!:"!: .. 

, , • 
0 

• 
~ 

! 
.................... 

N
N

 

" , 
• • 
" 

;'!~ 
0 ....... 

."
. .... .

:
;
~
g
;
 

." 
• 

• 
-

• 



R
E

S
tA

ttC
H

 B
U

ll.£
T

IN
 84

9 
" 

s 
• 

" 
<

 
>

 
• 

-8 
"~ 

<
 

~
 

1 
........................ 
s:. s:. s:. s:. s:. 1 s:. s:. 

0 
• 

J 
" 

-8-8-8-8-8N
-8-a 

0 
... 0-

... ..,..,"
,,«

>
0

-
U

 
1

1
1

1
1

1
1

1
: 

0 0 
o
o
o
o
o
~
o
o
 

%
 

%
 

• 
, 

0 

• 
., 

0 
M

 
, 

• 
, 

5 
, 

, 
., 

~ 
M

 

~ 
-

z 0 
-

z 
• 

<
 

• 
.1 

• 
" 

, 
£ 

• 
, 

~ 
~ 

• 
• 

0 
; 

J 
• 

0 
! 

0 
• 

~I 
:;:;1 , 

§ 
<

 
• 

• 
0 

~
 

• 
%

 
:I:I~I:I~I:I~I~I 

• 
, 

, 
, 

• 
0 

0 
• 

• 
• 

• 
0 

:I~I:I:I~I:I:I~I 
0 

, 
• 

• • 
0 

, 
8 

0 
• 

3 - 0 
• 

• 
:I~I:I~I~I~I~I:I 

:. 
t 

0
=

 

" 
! , 

·z
 

:I:I:I~I~I:I~I:I 
?
~
 

• 
, 

• • 
.-

• , 
0

"
 

:I~I~I~I:I~I;:I~I 
, 

~
~
 

M
 

, • • 
'
0

 
] 

~ -
" '1°1°1°"1""1 1 

." 
" 

• 
.., ... -.0 ...

.........
... 

, 
, 

" 
, 

I!:!g 
-

"
"
:
~
~
~
~

""!~""!
I 

f , 
... ..,..,..,..,..,,.,'" 

• 

" 
, 

l 
, 

~
~
~
~
"
"
:
~
~
~
 

>
 , 

• 
• 

, 
~ 

<
 

..,.., ................. .., -
, 

0 
• 

l-l. 
O

"
' ... "

' ... ~
 .... !!; 

• 
, 

_
_

_
_

 <""< 
M

 
• 

• 



TABLE J _ TEMfERATlAIES' OF ~IGS INOCULATED WITH HOG CHOLERA VIRUS ALONE (LOT 3, EXPERIMENT I) 

Dol'! POIII-I"""uloliOll -
Pig • 
No. 0 2 , • , 0 , 8 9 10 " " " " Remarks 

2 2.0 , .. '.0 '.0 '.0 0.' 0.0 '0 £.,i 0 .0 5.6 6.0 , .. .., '.2 Rec"we",d , ,.. 2.0 '0 '.2 , .. 0 .. .., >.S '.2 0 .2 7.0 7.0 '.2 00 >.S Recove",d - -
9 2.0 '0 '.0 '.2 20 2.0 28 '0 ,., 2.2 4 . 4 4.0 ,., ' .0 ,., No reocli.,., 

" 2.0 U '.2 0.0 0.8 ••• 0.0 ,.. '. 2 , .. ' .0 ' .0 '.0 0 .0 2.' Recovered 
, -

" '.0 ,.. '.2 '.0 '.0 0.8 '.2 '.0 0. ' 0.2 6.0 5.9 , .. ... ' .0 Died 17day> p.i. ~ " 2.2 ' .0 , .. '.2 ... 0.0 ' 0 J.l1 0.0 '.0 5.6 5.6 0.0 z.& '.8 Eu.hcniud 22dayop.i. 

" 2.8 , .. '.0 U 0.0 U >.0 ... U. LO ~ il .., ... U Died 26 day> p.i. • 

" '2 '.0 ' .8 ' .0 ' .8 0 .0 >.0 0 .0 0.0 0.0 ... '.2 Died I2 day>p.i. > 
0 • 

Sign1ficont tempor~tu",. are underlined for coovenie""e io eval""tT "9 rewl" . 0 
C , 

• Temperoture. are recorded o. the n<Jmb." of degree. ove r 100" F. c • > -TABLE 4 _ TEMPERATURES' OF PIGS PEN-tXPQSED TO PIGS IN I'I'N 2 (LOT 4, EXPERIMENT 1) m 

" • " Dol' P"'t -t ~pow,,, • < 
Pi9 " No 0 2 , • , 0 , 8 9 10 " " " " R" .... "" 

z 
; 

, .. H L8 6.9 6.2 5.0 ,.. ,.. ' .0 H ,. 20 2.8 ,.. 2.0 Recovered ~ 
> 

• ,.. 2.2 ,.. 6.8 6.4 6.2 '.0 6.0 5.0 0" 0.0 '0 '0 0.0 Died 14da)"p.e. g 
" 2.2 2.0 0.2 5.6 5.2 5.0 0.0 6.0 6.0 ,. '8 0.0 '.2 0.0 0.2 Died 15da)" p .e. Z - -- --

Died9dayop .e. '" , .. .. '.2 7 .0 6.8 7.4 '.0 7.4 6.0 - --
" 0.0 '.8 28 3.2 7.0 6 .0 '.0 6.2 7.1" '.2 Died 10dayop.e. - - --
" '2 20 ... .. ~ 4.6 '.2 U i..:! il L!> 2.8 0.0 Died 12doy.p.e . 
32 LO H 2.0 0.' '.0 '.0 ,.. L8 " 

,., 2.0 ... 2.0 2' 20 Reco ..... red 

'" '.0 '.0 ,. 0 .. 0.' , .. .. 0.2 U , .. 0.' Died 11 day> p.e . 

Signif; con' tempefO.ures are underlined lor convenience in ".ol""tT"\I ,esul IS . p . e .-pool .... ' f'OW'e . 

• Temperoture. 0'" ,ecorded o. the "".wer 01 d~ree. ave, 100" F. 
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TABLf 6 - TEMPERATURES ' OF PIGS DOSED WITH S. CHOlfRAESUIS ALONE (LOT 2, EXPERIMENT 2) 

o..~ Po.l-lr"OCoeulo. i ..... 
Pig ~ -No. 0 , J • , , , • , " " " " " R."",rI.:. 

~ 
" ' .0 '" ... '.0 J.' U J.' J.' '" ,., '" , .. '" " 0.' SUr<ived • .. , .. >.0 , .. '.0 J.' U '" , .. J.O '.0 0.0 '" '.0 0., '" • > 
" '" La '.0 '.0 '.0 J.' '" '" J.' J.O 1.0 '" 0.' , .. J.O • Soro. 0 

" '" L' !.& 3.0 ... J.> '" U '" L. '.0 0.0 >.0 0.0 '.0 • ond vi,..,. i< 
" '.0 L8 , .. 3.' ' .0 , .. '.0 '.0 3.' 3.0 3.0 3.' U , .. '.0 • voc:cinorion < 
81 3.0 '.0 5.8 u 3.0 ,., 3.> 3.0 '" 0.0 , .. '" '" '.0 U • ~ n V , .. ,., ,., .., , .. " 3.> U '.0 0., '" 0., L. '.0 • • > 

" 3.' ,., 'A , .. '.0 ••• JA " 0' 0.0 '.0 ... ,., L. J.O • -
" J.' U , .. J.O '.0 '.0 '.0 '.0 J.' , .. 3.0 '" 0.0 0.0 '.0 • ~ 
81 '.0 0.' ... .., '.0 ... 3.0 3.0 ... 3.0 3.' 1.0 >.0 3.0 3.0 • • 83 3.0 U '.0 ,., ... '.0 U U '.0 '.0 3. ' 'A U '.0 3.0 • 

~ 
" '.0 0.0 '.0 3.0 3.0 3.' J.O , .0 J.' '" 3.0 0., L. '.0 0.0 • Voc<:ine of • 
86 J.' U 3.0 '.0 , .. '.0 J.' 3.0 J.O '.0 , .. , .. '.0 '.0 3.0 • 'i ...... cu ll..,.., ~ 
" J.' ,., ,., .. , ••• , .. J.' '.0 '" U 3.0 J.O '.0 , .. 3.' • igin 

" 3.' U .. , , .. • •• ~ '.0 ' .0 ' .0 , .. >.8 '.0 0.' 0.0 • ~ 
" J.O , .. L' .., J.' U 3.' J.' J.O ... ••• " '.0 U '.0 • g , 
Significonl te ... alu . ... ore underlined fot """","i.nee in evol...,ting ,ewll1o . 

• , ... ",Iv ... _ recorded en ,he .... ..0.. o f degree. over 1000 F. 
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TABLE 9 - TEMPUATURES' OF PIGS VACCINATED WITH A nSSLl CULTURf VACClNE 
AND INOCULATED WITH VIRUS ALONE (LOT I, EXPfRlNi.NT 3) 

Dol" P"$I-lro::><;,,lalion 
Pig 
No. 0 , 3 • , 6 7 • 9 10 " " " " Remo"', 

.u , .• , .. , .. 7.7 '.0 '.0 '.6 J .6 I.' '.0 I.. Svrvived " • '.0 J .6 1.6 • 6 3.' 3.' , .. , .. '.6 3.' 3.0 3.6 '.0 '.0 , .. '.0 0. ' I.' 1.6 " • > 

" 3.' 3.0 3.0 7.7 3.0 '.0 3.' 3.0 '.0 '.0 3.' U 3.' I.. '.0 " • 0 

" 3.6 , .. 3.' I.' '.0 '.6 1.6 '.0 1.6 I.. '.0 U '.0 U '.0 " " 3J 3.' 3.0 '.0 '.6 , .• '.0 3.0 3.' 3.' '.0 1.0 J •• '.0 7.7 U " ~ 

3S 3.' 3.6 3.' , .. 3.0 I.. 3.0 3.6 '.0 2.4 1.0 '.0 7.7 1.0 , .. " 
0 

" " " 4J 3.6 3.' 3.' 1.4 3.0 '.6 '.0 .., 7.7 3.0 '.6 U 1.6 '.6 ... ~ 
" '.0 3.' 3.' , .. '.0 3.0 3.' 3.' , .. '.0 '.0 '.0 '.0 J •• '.0 " Z 
SO .., 3.6 3.0 '.6 , .. 7.7 3.0 3.6 U 1.6 '.0 3.0 3.' '.0 ,., " ~ 

" '.6 3.' 3.' I.. , .. 3.' U '.0 ,., '.0 1.0 U '.6 , .. '.6 " ~ 

7J 3.' 3.' , .. , .• '.6 J •• '.0 3.' '.0 '.0 7.7 J.8 I.' '.0 1.6 " 
78 ;Jl 3.0 I.. '.6 3.0 3.0 , .. 3.0 3.' 3.0 u , .. I. , ' .0 '.0 " 

Sign1l1C(1nt le mpeta t"re. am underlined far canvenienc. in eva lva ting re.ult, . 

• Tempera l"r", are recarded a. the ,...,mbcr af degree. aver 100<' F. 

" 
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TABLE II - TEMPERATlJ!ES' OF PIGS VACClNA ltD WI TH TISSLE CULTlMI;[ VACC INE 
AND DOSED WITH S. CHLOERAESUIS ALO NE (LOT 2, EXf'UIMfNT J) 

Pig 
Ooy. f'oot-hpowre 

No. 0 2 3 • , 6 7 8 9 JO " 12 " " R • ....,rk, 

, 3.2 2.8 '.0 6.' ' .2 .., '.0 3.0 3.0 3.0 2.' 2.2 2.0 26 1.6 Survi~e<I 
~ • " 3.0 3.0 3.' 7.6 2.' 3.6 2.6 2.0 2.6 L6 2.0 2.0 L8 2.2 2.2 • " > 

" 2.' 2.8 3.0 2.8 6.' 2.' '.8 ... 2.' 2.' 2.2 2.0 2.2 2.' 1.6 • • 
2J 3.' 3.2 3.8 6.' 3.6 3.2 2.2 2.6 1.6 2.0 2.0 L. 2.0 2.2 • n 

2. ' X .. '.0 3.2 7.' '.8 '.2 ... 3.2 3.6 ... ' .0 3.2 3.0 2.6 2.0 La • ~ 

" 3.2 3.6 7.0 '.8 6.8 .., 3. ' ' . 2 '.0 2.2 3.8 ' .0 3.2 3.2 2.' c 
" 

" 2.8 3.0 8.2 6.8 6. ' 6.2 ... ~ .., 3.8 3.' 3.' 2.0 3.0 2.' • ~ " ... ... n 3.0 '.0 3.2 2.8 3.2 3.0 2.' 2.' 3.0 3.0 2.6 3.2 • z 

" ••• 3. ' 3.0 2.&, ••• 3.0 3.0 3.6 2.6 2.8 L6 0.6 2.2 2.2 2.' • • 
" 3.6 3.2 ~ 7.0 N ... , .. 3.6 3.6 2.' 2.2 2.6 ... LO 2. ' 2.0 • • 
" 2.2 2.2 8.0 7. 7.0 G 2.0 3.6 3.0 2.0 2.0 2.8 2.' 2.' 2.0 • 
76 ... 3. ' '.0 M '.8 '.8 2.6 3.8 2.0 La 2.' LO L6 2.' 2.2 

Signiliconl lernpef<llure, are underlined For convenience in evo luali ng result •. 

• Te.rolur • • 0 •• fecOfded os the ",,!'I"b.r of d.g .... over 1000 f. 

~ 
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TABLE 14 - TEMPERATURES ' OF PIGS VACCINATED WITH RABBIT ORIGIN VACCINE 
AND INOCULATED WITH VIRUS ALONE (LOT I, EXPERIMEN T 4) 

, 
Day> Pool-inoculati"" • 

Pig 
No. 0 , , • 5 • , • , " " " " " R"""rk. 

" ' .0 '" U '.0 0.' , .. '" o.. '.0 0.0 U '" U U '.0 Survived 
,~ ' .0 o., '" , .. U , .. U , .. "" U 0.0 o.. 0.0 0.0 o.. • 

'" U 0.0 0.' , .. '.0 ,., U U 0.0 U U U 0.0 o.' U • " " "" H U ... ,., '.0 U H o.. ,. u '.0 '.0 '.0 , .. • § 
" U , .. U '.0 '.0 ,., U '.0 U U ' .0 ,., U H o., • c 

" U , .. " '.0 , .. H H '.0 U U '.0 ,., o.. '0 '.0 • • 
" '.0 0.0 '.0 U H '.0 U ,. U '0 ,. '0 , .. U U • > 
" '.0 '0 , .. . .. ... ' .0 '" 5.' 5.' •• " Died II 00)'" p.i. 0 • 
" '" , .. ,. ., ••• , .. '" '.0 3.2 , .. u '.0 , .. , .. , .. S"",ived n 

'" u '" '.0 , .. '.0 '" , .. , .. '0 '.0 o.. , .. , .. , .. '.0 • C 

" '.0 o.. '.0 ' 0 H U , .. '" ,. '.0 "" U o.. U o.. • § ., 0.0 U '" H ' .0 U U U "" U 0.' U '" '" "" • • > ., "" U ••• H "" '.0 ,., U ,. '0 ,., '" "" , .. H • " 

" U 5.0 '.0 '.0 , .. 0.0 , .. '" '.0 '.0 , .. '" , .. , .. '.0 • m • 
'" 1:6 H ' .0 '" •. 0 , .. '" '.0 U '.0 ' .0 , .. U '" • • ,. • • 00 o., , .. '.0 ,. , '.0 '" U , .. '.0 '" ,. '.0 ,. '" o.. Survived , .. '" '" '.0 H '.0 H '" , .. '.0 , .. U H '" ,. , .. • • 

"' "" '" '" '.0 '" '.0 ,., U '" '.0 U , .. o.. o.. 0.' • \ .. , .. 0.' ' .0 , .. .., '" " ,., , .. '.0 , .. '" '" , .. '" • • • 90 U 0.0 o.. '.0 ,., , .. " , .. ,. , U '.0 '" U '.0 "" • > 

" "" '" '" , .. ,., ' .0 .., ' .0 ,., U ' .0 , .. '" ••• , .. • g 
" "" '" ,., 6.2 7.0 5.4 5.0 5.' 5.0 5.' ••• 5 .• Died I200ysp.i. < 
96A 2.2 , .. ... 6.6 D 6.8 a ••• 5.' 5.' TI , .. '.0 • . 0 o. , Survived - --
966 2 .6 5.0 '.0 5.0 5.4 6.6 ' .0 '" '.0 '.0 '" '.0 " '" 0.' • 

'" 5.' , .. . .0 5.6 6.0 4.0 U ••• 5.' 1.:1 '0 . .. '" '" DiedIAooy>p.i. 

'00 , .. •. 0 •. 0 4.8 3.0 ,. '.0 o.. '.0 , .. '.0 U '" '" U Survived 

'" U ' .0 ' .0 5.0 ••• 5.' 5.0 • . 0 , .. , .. ' .0 '.0 " '.0 '" • 

'" '" , .. ••• 5.' H 5 .• , .. , .. , .. , .. . ., '.0 U '" '.0 • 

Significont t~mpe"'tu"" ore undeflined fof convenience in evoluolil"Q fewl t,. p. i . "\>O't -inoculali"" . 
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TABLE 21 - TEMPERATURES' OF PIGS OF LOT 2 FOLLOWING CHALLENGE WITH VIRUS (EXPERIMENT S) 

00)'$ PoP-I""""I,,!;on 
Pig 
No. 0 , 3 • S 0 , 8 • " " " 13 " Re",,,,I,, 

, ... '.0 , .0 3.0 3.0 0.0 0.0 '.0 U >.8 '.8 ,., '.0 ... >.0 s.".,..,; ved 

" 3.8 .., 3.0 3.' , .. '.0 3.' ... 3.' 3.0 3.0 U '.0 L8 0.0 • ,. '.8 '.0 0.8 .., ... ... 0.8 0.0 0.0 L' ... 0.0 0.0 0.8 0.0 • 

" U U '.0 3.0 ... 0.' '.0 0.0 0.0 '.0 3.0 0.0 .., L' 0.0 • 
30 >.8 >.s '.0 '.0 0.0 .., '.0 0.0 '.0 L8 >.0 L8 U U 0.0 • 

" ' .8 '.0 >.< ,., u u u .., 0.0 '.0 0.0 ... .., .., ... • 

" ... >.s '.0 ,., 0.8 3.' L8 0.0 ... 0.0 '.0 ... , .. ... .., • ~ ., '.0 L8 '.0 .., • " ' .0 ,., , .. ... ... 0.8 ,., 0.0 ... 0.0 ' .0 -" OS U >.0 U '.0 U '.0 L8 ... 0.8 L8 LO ... >.0 L8 .., • > • " J.> , .. '.8 >.8 ,., ,., ,., 3.0 J.> '.0 3.' 3.0 U L8 ... • n 
% 

" 3.0 3.0 ' .0 U 0.0 L' '.0 0.0 , .. LO ... ... 0.' .., '.0 • 
~ 09 U 3.' U 3.0 .., ,., 3.' U '.8 .., J.> , .. U U '.8 • 0 

" >.s u '.0 ,., '.0 ,., , .. 0.8 0.0 .., • " 3.0 >.8 0.0 ... L' " n • 3.0 '.0 3.' 3.' ,., U 3.' ,., 3.0 3.' 3.0 3.0 >.s U >.0 • • 
" >.8 3.0 3.8 3.8 U 3.0 3.0 3.' 3.0 >.0 3.8 0.0 '.0 ,., '.0 • z 

'" '.0 ... ... 3.8 3.0 3.0 3.0 U .., '.0 '.0 3.0 , .. '.0 .., Survived ~ 

" 3.0 3.0 3.0 3. ' '.0 U ... 3.8 '.0 ••• S .• '.0 '.0 3.0 3.' • ~ 

" '.0 '.0 '.8 .., 3.0 '.0 3.0 >.8 '.0 3.8 3.0 '.0 , .. 3.0 3.0 • 

" ... >.0 U ... .., 3.0 U ' .0 >.0 ... ... ... .., .., 0.0 • 

"" 3.0 3.8 3.0 '.8 '.0 U 3.0 '.8 3.0 ,., '.0 ' .0 '.0 ,., '.0 • 

'" 3.0 3.' 3.0 >.8 >.0 , .. ,., 3.0 U .., '.0 ,., , .. '.0 , .. • 

'" 3.' '.0 3.0 3., '.0 >.8 U 3.0 '.0 , .. >.0 ... ... U '.0 • ,,. '.0 .., 
~ '.0 3.' '.0 ... .., 3.8 '.0 3. ' 3.0 3.0 ,., >.8 • 

'" 
.., 3.8 3.8 ,., S., 3.0 ~ 3.' ... >.8 3.8 3.' '.0 3.0 0.0 • 

Significoni '.mperolvrei 0 .. undct<linod Ie< c:on ..... nienc. in .vah..,!ing ".ul" . 
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