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I

MULTIPLICATION AND VIRULENCE OF SEPTICLI!IC
AND BLOOD PATHOGENS IN THE ORGANISM COF IIl-
FECTED ANIMALS AND IN THEIR CARCASSES.

REPCRT VIII, STUDY CF & MOLEL OF EXPERI-
LENTAL INOCULATIONS WITH Selmonella

typhimurium
Izvestiya na .likrobiolo-~ Al, Toshkov, Iv, Kaloyanov and
. 1chogklya Institul na D, Velyanov (with the assistance
EAN (EqueELn ol the In- in part of student ocircle mem-
stitute of Miorobjology bere T, Khinkov and 8, Petrov)

of the Bulgerian Academy
of Sociences), Vol, 17,
1965, pages 143-153

Salmonella typiimurlum was selected as the subject of
the investigations the resulis of which we set forth in the
pregent report, Its selection was occasicned by the followling
two faets: <first, anong the types of Salmonella microorgan-
isms it is the most prevalent in nature snd hss the most
hogts and, second, it is isolated in the highest percentage in
the ceses of toxinfections in humans,

VVhaet Salnonella typhimurium represents in coemparison
with other Selmcnella types can be seen very well from the
table given by .lerchent and Packet [9), on ths baeis of the
data of Edwards and Bruner, relating to the US), for the per iod
1934-1947, It encompasgses 6,381 outbreaks of Salmonella in-
fections caused by 20 Salmonella types in man and in 16 spe-
cies of domestic, experimental and wild animals and dbirds,

From the data in the above-mentioned table 1t can bte
8eeh that out of a total of 6,381 outbreaks caused by 20 Sal-
monella types, most of them -- 1892 (31%) -- are due to Sal-




monella typhimurium, loreover, this type has cavsed salmonella
Infectlons not only in man but alsc in the atove-wentioned spe-

cles of animals, As can be seen from the table, the otha sal-

monella types have a gonaiderubly smaller range not only in re-
s8pect of the numter of animole affected but also in respect of

the number of ocutbreaks registered, From a survey of Salmonel-
le typhimurium infections it can be seen that, apart from
omestia anliagels and a nunbor of animels living in freedom or
in semi-freedom, these infactions affact rodents end dirds --

a faoct which shows the importance of this salmonella and of

the infections caused by it from the viewpoint of the doctrine
of the naturel foous of infectious diseases,

The experience of using this salmonells type to control
mice and other rocents ylelded numsrous facts which unequivo-
oally emphasize the significance of cannibdalism during an
artifioially induced epizoBtic amoung these animals as & most
iaportant factor in infections and reinfections,

As was emphesized at the beginning, Salmonella typhi-
murium ia isolated in very high percentage In ocases ol food
ToxInTeotions in hunans., According to the data of Keufmann
{cited by Yurkov et al, [8]), in Denmark it is isolated in
70% of cases, in Cermeny in 65%, in Bagland in 55% and mcoord-
ing to Shur (7] in the Soviat Union it is isolated in more
than b50% of ocases, In our ocuntry acoording to the data of
Yordanov et al, [1] 60.8% of cases of food toxinfections are
due to Salmeonells typhimurium,

All these facts guve us reason tc aagsune with great
probability that not only the multiplication of Salmonella
but also the intensification of their virulence take place
not only in the carcasses tut alsv in the meat of animals
Blaughtered perforce or wheh they are in an incubation period
(in cases of salmonellosis csused by Salmonella typhimurium),

Set-up and .iethods of the Invcgtigation

The first peart of the Job of tracing the multiplication
and ohanges in virulence of Salmonella typhimurium in the or=-
ganism 0f infected animals in vivo and post mortem in the ocar-
oasses of dead animals was performed on white mice acocording
to the method used in our preceding works [2, 3, 4, 5, 6, 10],

Changes in virulence were determined on cultures isv-
lsted from the liver of dead mice,

We caloulated ohanges in the virulence of Salmonella
typhimurium during the coursge of sickness on the basis Of the
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snalysis of cultures isclated from the liver of white mioce,
killed in groupm at different hours arter inoculation, as in-
gicated in the text and Tedle 3,

Ve used rabbits to trace thse multiplication and viru-
lence of Salioonella typnimurium in the musculature of animals
under cend{tlons slnllar to thogse of the forced slauvghter ct
animols slck with salmonellosis or the slaughter of animals
during an incubtction period (prior to manifesta:iion of the
clinical picture of salmonellosis), Tne rabbits were esch
inooculated intravencusly with 0,1-0,2 mm of 18- to 20-hour
broth culture of Salmonslla typhimorium, dissolved in 2-3 ml
of physiologic solution, We killed a part of them eorly -~-
from 10 to 40 minutes after injection -~ in order vo simulats
slaughter during en incubation period, while the rest or the
robbite we killed at the olimax of their salmonellosis infeo~-
tion with the object of approxinmating the conditions of
fa ced slaughter,

Imnediately after slsughter we removed 0,500-0,800 kg
of musculature which we chopped thres times in & chopper and
left at ordinary rcom temperatwre (18-20° ¢) in order to make
the conditions of the experiment approximate the conditions
and situstion in which chopped meat is kept in practice and
in which selmonella toxinfections most frecuently treak out,
Using the chopped meat thus preserved, we traced the multipli-
cation of salmcnella and the concomitant microflora in it at
different periods (at the momeut of slaugnter, 10, 24 and 48
hours thereafter) through gradual dilution in physiologlo
solution and culturing on ordinury and stained media, and at
the same tice we determined changes in the virulence of the
1sclated cultures by titration on white mice,

All the salmonelle cultures isclated were identified
by ocultiring on ordinary end stained nutrient media, the con-
plete variegated series acoording to Kaufmgnh, end serclogiocal)-
ly.

Results and Discuasion

Jable 1 pives the resulis of tracing the rate at wh ich
and the egtent to which Calmonellz typninurium multiplies in
carcasses at a temparature of 18-20° 8 on thoe basis of micro-
biological findings in the carcasses of 34 white mice, From
a review of what was found in blood snears it can be seen that
at the moment of desth no salmonells bacteric are discovered
on the visual field or 2-3 bacieris are ascertained on each
of a fow visual fields in a few individual preparations, The

sane finding 18 asocerteined st the 6th hour as well, becoming
completely negative by the 12th and 18th hour, In prepara-




tions made st tha 24th hour the finding 18 almost the seme as
at the moment of death and the 6th hour, In a few prepara-
tions 2-3-4 baoteria can be discovered aocross each of sevaral
fields, In subssquent hours the findings are negautive, These
data give reason to believe that prior to death the bacteriemio
titer of Sslmonella typhimuriwi is not high enough to be able
t0 overoome the antibacterlial propertias of the dlood or to
sssure more or less energetic multiplication of salmorella aft-
or death,

Tadle 1
HATe AND EXTEMD CF DTOSTUHORTAL MUTTIPLICATION OF

Salmonella typhimurium AT ROO! T& .PERATURE {18~
220 C) ON Tﬁr BASIS OF FINDINGS IN CARCASSES OF
' 34 WHITE MICE

. n ' Bafpex (8pod n
4 Bpewe crea cuaprTa . :;.ﬁii.l epen 1908 (o A O ™ Rasuonssare wi
no noxe) cll‘l"\nﬂ uro_n.e.)‘_ l”m uo.:)‘_; upuu-.m'n_(jlfie_l.‘
— i 17 D-7-1% o.10
l’ I»':sm-:.m ne capT o g_.g = 32‘5171 42- 12 56— 82
312w 0 \ 176—294 117--:182 122--191
18 « 0 219—424 194.-392 192--374
U 0-3—4 | 321340 283 295 206217
%6 ¢ 0 302—45%6 | 290-3 196280
48« 0 288--476 394--426 201 —452
871« 0 0.4 Ha MAXOK NO- 0 0
aera a0 50
Keys (by columns):
A, Time after death
1, .uoment of death 5. 24 hows
&, 6 hours 6, 06 hours
3, 12 hours 7. 43 hours
4, 18 hours 8. 72 hours
B, Blood {nuzber of Salmonclla cn vicual field)

1, from 0 to 2-3
C, Liver (numter of Salmonella on visual field)
l, froem O to 17
8, 0, end cn certain fields up to 50
D. Spleen (numter of Salmonella on visual field)
E. Kidney (number of Salmonalla on visual fileld)

This peculiarity of Salmecnslls typhimurium makes it
like Listeria monocytogenes L16J] and EIsEInguIsHea it from
the other septicemic pathogens, the objeots of our preceding
investigations (2, 3, 4, b, 105.




Immedintely after duath from O to 17 bacteria per visual
fisld sare asocertained in smears from the liver, By the 6th
hour this number inoreases 5- or 6-fold snd in sone cases sven
more, attaining an inorease of 50- to 100-fold or more by the
24th-36th hour, By the 72nd Lour s rapid drop is observed in
the number of sslmouslla &g the result of inciplent lysias,

We must note that after the 24th-36th-48th hour 1in almost overy
cages *here is obperved an initislly vieak but later mass muiti-
plication of extreneous septic flers,

In smears from the spleen made after death from 0 %o
7-15 beoteria per field are discovered, After the 6th hour
the number of bascteria fluctuates almost parallel with those
0f galmoneila from ilLe liver findings and reaches {ts maximun
by the 48th hour, By the 72nd hour, as a result of Luw lvtlie
processea thut set in, no salmonells becteria are discovered,
Here, too, mass multiplicotion of extroneous mieroflora was
ascertained by the 36th hour,

In the kidneys the numnber of salmonella shows the same
tendenoy to rise from sosttered bacterie at the moment of
death t0 a maximum of 201 to 452 Yacteria by the 48th hour,

From & comparison of the results obtained from the dif-
ferent organs it can be ssen that multiplication of Salmonella
typhinmurium proceeds most energetically in the liver, more
weakly In the spleen and kidneye while, as we pointed out
sunra, in tie blood no multiplication of salnonella bacteria
1s noted [See Note], All these data indicate that the funda=-
montel avenue of infection can be cnly the perorsl cne ami
thaet the trangmissive avenue for the transfer of infection
can hardly be of any real valus,

{(Note): ‘he goction on postmortul .ultiplication of
Salmonella typhimuriun was developed according to data from
the viork of s%u&enf circle menbers in the Chair of lMierobiol-
ogy of the VVII {Vissh veterinarno-ameditsinski institut;

Higher Institute ©of Veterinary .lsdicinel, 'tinko Khinkov and
Simeon Fatrov,

From a compurison of thase results with the results of
our preceding works (2, 3, 4, 5, 6, 10) it can be seen that
Salmonella typhimuriwn in respect of the extent and rate of
i1ts multiplicatlon In ocarcasses ranks after Past, multocida,

Past geudotuberculosis and Bagt, pyccyaneun buv berore
Erys, rhusiopathiae end List, monocyto,.enes,

Table 2 gives the results of tracing the chanpges in
virulence ©0f Salm, typhimurium in the organism of white mice




from inooculation to tht. moment of their death, 49 can be seen
from the Tabdle, in the course of the disease virulence rises
gradually, By the 3rd and 6th hour it is 3-1/2 times higher
than initlal virulence; it inoreases 5-fold by the 48th hour
end 7-1/2 fold by the 120th hour, attaining a rige of 30-fold
durlng the death strugsle, The same degree of virulence was
also noted in the ocultures isclated from mice at the moment of
their death,

e

Table
CHANGES IN VIRULENCE OF Salmonella

typhimur iam
IN THR ORGANISY OF VHITL W

PERIODS AFTER INOCULATION

A Rpeue npa 3apsssvameTe { B Bupyaentroct (n3xoama® 3.i0 " °)
3w 8,107 (napactea 3'/g NuTH B CPaBHENRE C WIXOAHATA)
6w 3107
PLC 6.1078 (HapacTsa 5 nBTH B CpasHeMMe C M3IXORNHATA)
48 . 6,107
71w 4,107 (uapactss 71’y NOTH B CPABHEHME C WAROAWATE)
96 w. 4.10 3
120 w. 4.107%
166 y. (B i 0MKN) 1072 (wapactaa 30 MuTH B CpPINREHHE C KIXOAMATA)
MomeHT Ha (ybpTTS 107

Xeys (by columns):

A, Tine after inooulati-n
l, 3 hours 6, 96 hours
2. 6 hours 7. 120 hours
3. 24 hours 8, 166 hours (death strug=-
4, 48 hours gle)
5, 72 hours 9, Moment of death
B. Virulence (initisl: 3 . 107%)
1-2, ... (3-1/2 fold increase as compared with
initial)
~ 3-4, ... (5-f01d inorease ss compared with initial)
: 6-6., ... (?-1/2 fold increase as compared with ini-
tial
8-9, ... (30-fold increase as compared with initisl)

The above data, obtained during a slowly progeeding
septicemia, are of special interest since they are similar to
those gained .n some of our earlier investigations into the
causative sgents of acute infections ~- Pasteurella, stlrepto-
cocoil and staphylocooci [2, 10],
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In Teble O we indicote the results of our investigation
of changes in the virulence of Zalmonella typhimurium in the
carcassss of white mice dead uf salmonellosis, Kept at dif-
ferent temperatures,

Toble d

CHANCES IN VIRULENCE OF Salmonella typhimurium
IN CARCASSES OF WIITE (ITE XIo = AT EEF‘ TRENT

TRPERATURES ( INITIAL VIRULJ\ILE OF STRA INS

3 . 1073)
|
t A BTem!pn’pl NPH EeR10 € CLIpAuNRINN
Rpeue caed cwwprre o _:p"m"" e
O Poase s
MoMent Ha CMBPYTA J.IC» l M e l 3.0
PR 5.107¢ 107¢ —
9w 5.1 5.107¢ 107¢
YRR ; 5.107% S5.107® 1074
36 u. —_ 1073 ( —
48 n, i 1078

Keys (by coluuns):

A4, Time after desth

1, Moment of death 4 24 horxe

2, o hours Y, 36 hours

3., 9 howrs 6, 48 hours
B. Temporature at which carcasses are kepi

As osn be saen fron the dsta, the virulence valuses of
Salmonella typhimur ium rice markedly at s temperature of

<o¥ C, dropping thereafter to a level near initial virulence,

At the momnent of death virulence is 10-fold higher than
initial virulence, By the 56th hour it has increased sharply
6,000 tines, remaining at the same level bty the 9th and the _
°4th hour, By the 48th hour it has dropped markedly to a lev-
el somewhat higher than that at the moment of death,

At a temperature of 15 C the virulence curve of Sal-
monella typhimurium takes on & profile similar to that whigh

we desorided for Bact, pyocyaneum (6], After a 300-fold in-
oreage by the Sth hour, it dropped eignificantly (60 fold asg
compared with initial) by the 9th hour, inoreasing agaln




markedly during the later hours and reaching s 3,000-fold in-
orease® by the 36th hour, Ly the 48th hour it dropped to the
leval of initial virulence

At a refrigerating tonperature (0-4° ¢) & maximum in-
oreas® 1in virulence of 300 fold is attainsd at the 9th hour
and ia maintained at the 24th hour ag well, Thereafter a
rapid drop is noted,

The above -indicated data show that the changes in the
virulence of Salmonslla typhimuriun are significantly depend-
ent on surrouna Ing tempernture not only with regard to the
maximum reached but also with regard to the time during whioh
it is reached,

At 25% C iy waximun inerease of 6,000 fold is reachsd
us early as the 5th hour aftor death, at 150 it is 3,000 fold
and is reached at the 36th hour after death, while at refrig-
erator temporature it is barsly 300 fold, In this regarad Sal-
mcnella typhinuriun shows relationships similar to those es-
tobllshed by us In the caso :f .rys, rhusiopathiae (4],

Conparison of the data derived from tracing the changes
in viralence of Salmonellu typhimurium in the organisn of in-
feoted anim¢ 3 during the course of the disease and in their
carcasses after desth categorically indicates thut the patho-
e¢en of wailch carocesses are the source represents a far creater
danger than the one emanating from the orgenism of the elok
snimals,

The great pogstmortal multiplication of Saimonella
typhimuriua in the tissues of dead white mice and tne sharp
riae In {%s virulence after death at a temperature of 25° ¢
(up to 6,000 fold in ocomparison with initial virulence) as-
sures the puthosen the optiqaua opportunity for it to be dissea-
inated anc circulatsd amons rodents, insectivora, carnivora

end omnivora living at liberty in nature owing t0 the caenni-
i beliem vwildely prevalent among theu,

The results of our regeasrches serve to explain the very
interesting data of zZdvards and Rrunar set forth et the begin-
ning of the present work whioch relete not only to the infac-
tious spectrum of Salmcnella typhimurium btut also to Lits greast
dispemination,

The signifiocant influence exerted by different tempera-
tures on ochanges in the virulence of Salmonella typhimurium in
the ocarcasses of experimental animals distingulehes 1t from

Past, pseudotuberculosis and List, monooytvgenes (3, 6] and




can be regcerded as proof of its later phylogenetic appearance
88 a naturally focal patho;an,

To trace the cource of multiplication and intensifica-
tion of virulence of Salmonolla tyohimurium in the musculature
of experincntal enimalg LkIiTed cduring the phase of injection
bacteriemis (incubation period) and at the climax of the dis-
eass (forced killing), wo conducted experiments on rabbits,
the resnlts nof which we get forth below,

In tracing the multiplication of Salmonella typhimur ium
in ochopped rabbit meat that had stood at room temperature, &
prosressively mounting increase in the nunber of salmonella
was ascortained up to the 48th hour when we halted the investi-~
gation owing to the onsget of decayv processes already intensely
detectible organoleptically,

In the case of rabbits killed during an incudbation pe-
riocd, from 1000-2000 to 10,000 salmonella per g of product
were ascertained in the chopped meat prepared immediately aft-
er slaugchter, By the 10th hour the number thereof increased
saveral fold to 30,000-40,000, and by the 24th hour up to 90
million bacteria per g, attaining the huge fipgure of about 30-
40 billion bacteria per ¢ of chopped meat by the 48th hour,

In the chopped meat prepared from rabbits killed at the
climax of the disease we counted from 1200 to 10,000 salmonel-
la per ¢ of product at the moment of death, By the 10th hour
the number thereof inoreased two or three fold (up to 25,000~
30,000). By the Z24th hour it increased markedly to around
200 million salmonella per g of chopped meat, going as high
as 10 billion by the 48th hour,

As concomitant microflora we isolated Bact, coli, Staph,
albus, a few Sarcina, pigmont-forming cocci and bacillll from
the group Sub¥IIllis - lesontericus,

Here, in contrast to the rapidly multiplying septio
microflora in the carcasses of mice dead of salmonellosis, :
the saprophyte microflora that we found which had got into the
chopped meat dur ing processing and preservation showed no
tendency towards intensified multiplication,

In Table 4 we indicace the data of our research on the
changes in virulence of Salmonella typhimurium in the chopped
meat obtained from radbits killed Eurfng an lncubation period
and at the climax of the disease, kept at ordinary room tem~
perature,



Table 4

CHANGES IN THE VIRUILENCE OF Salmonella typhimurium
IN CHOPPED .[EAT OF RABEITS mmnéptmm‘"
TION PLRIOD AND AT CLLAX OF Tiil DIS::.ASE

KEPT AT ROO:! TEPERATURE (18-20°)
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Initisl virulence of the strein of Salmo-

f ! ' nelia typhimurium is 3 . 10-2, For the Trabbit

f kITled %B minutes efter inoculation a strain of
Salmenella typnimurium with initial virulence of

2 « 10°“ was used, :

Keys (by columns):
I, Time after tilling
1, ldoment of deeth
2, 10 hours
Jd, 24 hours
4, 48 bours
! 11, Rabbits ¥illed dur ing an incubetion period
: A, Radbtit killed 10 minutes after i, v, inooculation
B, Rebdbis killed 30 minutes after 1, v, inoculation
C, Rabbit No, 1 killed 40 minutes after i, v, inoou-
lation
III., Rabbits killed at clinax of disease
A, Rabbit No, 2
B, Rabbit No, 4
0, Rabdbit No, &
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The data referring to changes in virulence of 3almonel-
la typhimuriun in the chopped eat of rabbits killed dur ing an
inoubation period show that virulence st the momont of killing
is several times (4-6 times) higher then initial virulence, 1.3
By the 10th hour it rises sharply 600 to €000 times, There- %
after, by the 24th hour it decreases to 100-200 times sbove '
initial virulence, becoming equal to 1t dy the 48th hour,

In the chopped meat obteined from rabbits killed at tha
climax of the disease (salmonellosis), virulence =t the moment
of death had risen 30 fold, i, e, it had reached the level
which is found in cultures isoluted at the moment of desth from
the corcasses of mice dead of salmonelleosis, ‘Thereafter it
roge from 3700 to 6000 feld in comperison with initial viru-
lence, beginning greduslly to drop by the 24th hour and reach-
ing the initial level bty the ¢8th hour,

Comparicon of the data set forth abovs shows us that
in both ceses (animals killed during the phase of injsation : 3 3
bacteriemia and at the climax of the disease) the maximum in-
orease in virulence is reached at the 1l0th hour and exhibits
gsinilar valuses,

All things considered, the values of the changes in ]
virulence coinclide snd the curves obtalned from them are of 3
identical character, This gives us reason to belleve that
the same potentisl hazerd to the health of the consumer lurks
in the mest obtained from animals that ere in an incubation
period or those killed perforce at the climax of the dicsase,

Also of interest is the fact that the maximun multi-
plicaticn of Salmonella typhiinmur lwn is reached by the 4th
hour while the maxImum Increase in virulence is attalned aa
caerly as tne 10th hour, drorpping alrecdy by the 48th hour to a
level close to the initial level,

Our data reletive to the multiplication of Salmonella
typhimurium in chopped meat agree with the data of” foramer
authorse beéering on this quostion, However, they explained
the outtreak and course of salmonells toxinfections in man
80lely on the basis of the rapid multiplication of salmonella
in foodstuffs of animal origin,

Incomparably more i:portant is the fact, established
for the first time by us, that apart from the multiplication
of Salmonelle typhimurium in chopped meat obtained from rabdb-
bite there also takes place & vigorous intengification of
the pathogen's virulence, This faot casts ah entirely new
ilght on the question of the pathogenesis of toxinfeotions,

11




It is this fact which :wkes it possible to explain the reasons
for the muoh shortened incubation period in ocmses of toxinfec-
tion in contrest to thut in the specimlized nosologicel units
caused by selmonella (typhoid fever, paratyphoid A and B, para-
typhold of swine etc,.,), \Vhereas in the case of the latter the
inoubation periocd runs into days, in toxinfections it usually
lasts for only hours,

This difference, in our opinion, can be explained prin-
cipally by the extreme rise in the virulence of Salmonella
tfghimurium in the flesh of animals killed during an inouba-

on period or at the olimax of the diseass,

In the light of the results obtained by us, further re-
search on Salmonella must be aimed at a study of any possible
changes in the physiological and antigenic-and-struotural pe-
ouliarities of the offspring that have heightened their viru-
lenoce,

On the dbasis of the facts set forth abhove, the quesgtion
0f the epidemioclogy and epizootiology of salmonella and
salmonelle-induced food toxinfeotions must be reconsidered,
with the othar more widespread salmonella also undergoing study
from this point of view,

Conclusions

On the basis of the exp riments here conducted the fol-
lowing conclusions cen be drawn:

1. Siculteneocusly with the occurrence of intensive
postmortal multiplica tion of Salmonella typhimurium in the
tissues of experimental animals dead OT saimoneIIoaim, there
also takes place a very greoct dnorease in the virulernce of

thie miocrobe, In contrast to the tissues, no multiplication
of salmonella is observed in the blood,

2, Salmonella typhimurium reproduces most energetically
vost mortem in the liver, attalning en increase of 50-100 fold
between the 24th-36.h hour after death, In the spleen the
nunber of salmonslla fluctustea in almost parallel fashion
with that ascertained in the liver, the maximum being reached
by the 48th hour, Multiplication in the kidneys ie less vigor-
ous,

3., In the course of the disease the virulence of Sale
monella typhimuriun gradually rises, atteining & 30-fold Tn-
crease dur ing the death struggle stage in ocomparison with
initial virulenoce, :




4, The poustmortal incroase in the virulence of Sal-
monolla typhimuriwn is directly dependent on surrounding tem-
perature, At 250 C it reachen its maximum increase cf 6000
fold between the 5th and 24th hour, At 15° the maximunm is
3000 fold and is reached by the 36th hour, whereas at refrig-

erating temperature (0-4° C) virulence increases barely 300
fold in comparison with initiel virulence,

5. The great differences registered between passage
virulence (during the diseaso) and postmortal virulence of
Salmonella typhimurium indicote the great danger which the oar-
ocasges of animals dead of nnlmonellosis represent from the
viewpoint of epizootiolosy, opidemiology and the doctrine of
the natural foous of infectious diseases,

6, Salmonella typhimurium multiplies very intensely
also in the chopped meat obltained from rabbits killed during
an incudbation period and at the climax of the disease, going
a8 high as tens of billions of salmonella per g of product by
the 48th hour,

7. It is estadblished that the virulence of Salmonella
typhimuriwn in the chopped moat kept at room temperature rises
rapldly and sharply and reaches its maximum increase of 2000
;o 6000 fold in comparison with initial virulence dy the 1l0th

our.,

The lack of significant differences between the maximum
valus attained by the virulonce of Salmonella typhimurium in
the chopped meat obtained from rabdbbiis killed immedlaiely aft-
er intravenous injectien (dur ing an incubation period) and
that for rabbits killed at the climax of the disease indicates
that the flesh of such animals constitutes the same potential
gazard for the ooccurrence of salmonellosis toxinfections in

umans,
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SUTIRY

The authors trace tho postmortal multiplication ana
change in the virulence of 3nlmonella typhimurium in the organ-
ign of expurimentally inoouluted viiile mice durling the diseasme
and in their ocarocasses after death, as well as in the flesh of
experimentally infected rabbits killed during the stage of in-
Jeotion baocteriemia or at thae climax of & case of salmonello-
els,

To clarify tho first guostion, reseerch was conducted
establishing that at room tcsperasture a sirmificant postmortal
increase in the numbers of salinonella takes place in the tis-
sues 0f mice dsad of salmoncllosis, wlioreas nons 1is odbserved
in the blood, It was establiched that dur ing the disease
there is s pgradual inorease in virulence which in the period
0f the death strupgle goesa as high as a 30-fold increase in
comparison with initiel virulence, After dsath there takes
place an extraordinar ily rreat increase in the virulence of
Salmenella tyvhimurium (up to 6000 fold), which to a consgid-
erap.ie exfan¥ 1s dependent on changes of the surrounding tem-
perature, The sligh%t inareuse during the coursge of the dis-
ease (up to 30 fold in comparison with initial virulence) and
the marked increase after desth (up to €6G00 fold at a tempera-
ture of 25° C) emphesize the important role of carcasses as
a far more dangerous reservoir and source of infectious out-~
break tian the organisms of enimals sick wi th salmonellosis,

To clari fy the second guestion, the authors traced the
multiplication ©f Salmonella typhimurium and the change in
its virulence in tne chopped meat of rabbits killed during the
stage of injection bacteriemia (incuvbation periocd) and at the
climax of the disease (forced killing), It is established
that multiplication of Selmonella typhimurium takes place
vigorously in the chopped meal at room tempersture and the num-
ber thereof goes as higii as tens of billions of bacteria per
gram of chopped meat by the 48th hour, It is noted that the
virulence of Salmonelle typhimuriun in the chopped meat in~
oreases to its maximum by the 1lUth hour, reaching an increase
of 2000 to 6000 fold in compariscn with initial virulence,

The epproximately identical maximum values which the
virulence of Salmonella typhimurium reaches in the chopped meat
of both groups of experimental rebbits attest to the identical
potential danger which the musculature of these animals rs,.e-
sents in the ococurrence of salmonellosis toxinfections in

huma ns,




