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MULTIPLICATION AND VIIULENCE OF SEPTICELIC0
AND BLOOD PATHOGLtS IN THE ORGANISM OF IV-

FECTED ANriALS AND IN THEIR CARCASSES.

REPORT VIII. STUDY CF A MOM OF EXPERI-
UENTAL INOCULATIONS WITH Salmonella

Wyhimur Aur

Izvestiya na Iikrobiolo- Al. Toshkov, Iv. Keloyanov and
'6i;ch6axiya institut na D. Velyanov (with the assistanoe
BAN (Bulletin of the In- in part of student circle mem-
sTtute of MleirobJology bers T. Khinkov and S. Petrov)
of the BuIlgarian Academy
of Sciences), Vol. 17,
1965, pages 143-153

Salmonella tyaimurlutm was selected as the subject of
the invesT Itons the rcs uts of which we set forth in the
present report. Its selection was occasioned by the following
two facts: first, among the types of Salmonella microorgan-
isms it is the most prevalent in nature and hjs the most
hosts and, second, it is Isolbted in the highest percentage in
the oases of toxinfections in humans.

That Salmonella typhimurium represents in comparison
with oLher S imonella types can be seen very well from the
table given by Ierchant and Packet [9], on tha basis of the
date of Edwards and Bruner, relating to the USA for the period
1934-1947. It encompasses 6,381 outbreaks of Salmonella in-
fections oaused by 20 Salmonella types in man and In 16 spe-
cies of domestic, experimental and wild animals and bird3.

From the data in the above-mentioned table it can be
seen that out of a total of 6,381 outbreaks caused by 20 Sal-
monella types, moat of them -- 1892 (31%) -- are due to SaT
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monella typhimuriuni. Mloreover, this type has caosed salmonella
infections not only in man but also in the above-rentioned spe-
cies of animals. As can be seen from the table, the other sal-
monella types have a oonoiderbly smaller range not only in re-
spect of the nuiIer of animals affected but also in respect of
the number of outbreaks regitered. From a survey of Salmonol-
I& ty~hlmurlum infections it can be seen that, apart from
domestic aniiaals and a number of animals living in freedom or
in semi-freedom, these infections affect rodents and birds --

a fact which shows the importance of this salmonella and of
the infections caused by it from the viewpoint of the doctrine
of the natural focus of infectious diseases.

The experience of using this salmonella type to control
mice end other rodents yielded numerous facts which unequivo-
cally emphasize the significance of cannibalism durinr an
artificially induced epizottic anionpg these animals as a most
i.iportant factor in infections and reinfections.

As was emphasized at the beginning, Salmonella typhi-
murium Is isolated in vory high percentage Tn cases Or food
T7oxnfeotions in humans. According to the data of Kaufmann
(cited by Yurkov et al. [8]), in Denmark it is isolated in
70% of cases in Germany in 6V, in England in 554 and accord-
ing to Shur t7] in the Soviet Union it is isolated in more
than 501 of cases. In our country according to the data of
Yordanov et al. [l) 60.8% of cases of food toxinfe,,tions are
due to Salmonella typhimmrium.

All these facts gave us reason to assume with great
probability that not only the multiplication of Salmonella
but also the intensification of their virulence take place
not only in the carcasses but also in the meat of animals
slaughtered perforce or when they are in an incubation period
(in cases of salmonellosis caused by Salmonella typhimurium),

Set-uR end -lie thods of the Invc.stipation

The first pert Of the job of tracing the multiplicationand changes in virulence of Salmonella typhimariumn in the or-
ganism of infected animals in v~vo and post mcrtem In the oar-

easses of dead animals was perforraed on white mice according
to the method used in our preceding works [2, 3, 4, 5, 6, 101.

Changes in virulence were determined on cultures iso-
lated from the liver of dead mice.

We calculated changes in the virulence of Salmonella
typhmurium during the course of sickness on the Sasi 'of The



analysis of oultures isolated from the liver of white mice,
killed in groups at different hours after inoculation, as in-
Oicated in the text and Table 3.

We used rabbits to trace the multiplication and virx-
lnce of Saliaonella typhimurium in the musculature of animals
under conditions-sliilar to those of the forced slaughter Of
animlol sick with salmonllosis or the slaughter of animals
during an Incubction period (prior to manifestawion of the
clinical picture of salmonellosis). Tnu rabbits were each
inoculated intravenously with 0.1-0.2 mm of 18- to 20-hour
broth culture of Salmonella typhiratrli, dissolved in 2-3 ml
of physiologic solution. We killed a part of them early --
from 10 to 40 minutes after injection -- in order to simulate
slaughter during an incubation period, while the rest or the
rabbits we killed at the climax of their salmonellosis infec-
tion with the object of approximating the conditions of
fovced slaughter,

Irmediately after slaeu;hter we removed 0.500-0.800 kg
of musculature which we chopped three times iii a chopper and
left at ordinary room temperature (18-200 C) in order to make
the conditions of the experiment approximate the conditions
and situvtion in which chopped meet is kept in practice and
in which salmonella toxinfections most frequently break out.
Using the chopped aeat thus preserved, ye traced the multipli-
cation of salmonella and the concomitant microflora in it at
different periods (at the motaeit of slauChter, 10, 24 and 48
hours thereafter) through gradual dilution in physiologic
solution and culturing on ordintiry and stained media, and at
the same tiae we determined changes in the virulence of the
Isolated cultures by titration on white mice.

All the salmonella cultures isolated were identified
by cultiring on ordinary end stained nutrient media, the com-
plete variegated series according to Kaufmann, and serological-
ly.

Results and Discussion

,able 1 gives the results of tracing the rate at which
and the estent to which Salmonella typhLnuriu-m multiplies in
carcasses at a temperature of C8-22 on the basis of micro-
biological findings in the carcasses of 34 white mice. From
a review of what was found in blood s-nears it car, be seen that
at the moment of death no salmonella bacteria are discovered
on the visual field or 2-3 bacteria are ascertained on each
of a few visual fields in a few individual preparations. The
same finding Is ascertained vt the 6th hour as well, becoming
completely negative by the 12th and 18th hour. In prepare-
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tiOns made at the 24th hour the finding is almost the same as
at the rorent of death and the 6th hour. In a few prepara-
tions 2-3-4 bacteria can be discovered across each of several
fields. In subsequent hours the findings are negative. These
data give reason to believe that prior to death the baeteriemio
titer of Salmonella typhimuriu; is not high enough to be able
to overoome the antibacterial properties of the blood or to
assure more or less energetic multiplioation of salmonella aft-
or death.

Table 1

RATI. AND EXTEM7 CT "0STiIQRT.L !r7-TIPLICATION OF
Salmonella typhimurium AT RO0".1 7 i.PiRAX1US ii.8-
'2ZPY 07N THE BASIS O FINDINGS IN CARCASSES OF

34 WHITE MIOE

Mo~eNT Ia cMuprra at 0 Ao 2-3 OT 0 Ao 17 0--7-. f 10

6,. 0-3 92-171 42-1 2 %-82

12 4. 0 176-294 117--182 122-191

18 q. 0 219-424 194 -392 192--374
24 q. 0-3--4 321-340 253 295 206-217
36. 0 302-456 290--324 196-280
48 q. 0 288--476 394--426 201-452

8 72,. 0 0.a ma maxom no- 0 0
A J10 50

Keys (by col-ns) :
A. Time after death

1. MIoment of death 5. 24 hots
2. 6 hours 6. 36 hours
Z. 2 hours 7. 43 hours
4. 18 hours 8. "2 hours

B. Blood (nwubor of Salmonell on vicual field)
1. from 0 to 2-3

C. Liver (number of Salmonella on visual fieldJ
1. from 0 to 17
8. 0, and on certain fields up to 50

D. Spleen (number of Salmonella on visual field)
E. Kidney (number of Salmon,lls on visual field)

This peculiarity of Salmonell typhimurium makes it
like litteria monooytogenes L16J and distinguishes it from
the other septicemia pathogens the objects of our preceding
investigations [2, 3, 4, 60, 10.
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Immediately after duath from 0 to 17 bacteria per visual
field are ascertained in erars from the liver. By the 6th
hour this nivmber increases 5- or 6-fold and in sone cases even
more, attaining an increase of 50- to 100-fold or more by the
24th-36th hour. By the 72nd hour a rapid drop is observed in
the number of salmo'olla an the result of incipient lyaie,
We must note that after the 24th-36th-46th hour in almost every
case there is observed an initially weak but later mas multi-
plication of extraneous septic flra,

In smears from the spleen made after death from 0 to
7-15 bacteria per field are discovered. After the 6th hour
the number of bacteria fluctuates almost parallel with those
or salmoneile frum Li!,% !iver findings and reaches its maximum
by the 48th hour. By the 72nd hour, as a result of tiut lytic
processes that set in, no salmonella bacteria are discovered.
Here, too, mass multiplicution of extraneous microflora was
ascertained by the 36th hour.

In the kidneys the nwnbr of salmonella shows the same
tendency to rise from scattered bacteria at the moment of
death to a maximum of 201 to 452 bacteria by the 48th hour.

From a comparison of the results obtained from the dif-
ferent organs it can be seen that multiplication of Salmonella
t vphlmurium proceeds most energetically In the liver, more
weekly in the 8pleen and kidneys while, as we pointed out
supra, in the blood no multiplication of salimonella bacteria
is noted (See Note]. All these date indicate that the funda-
mental avenue of infection can be only the peroral one and
that the tranemissive avenue for the transfer of infection
can hardly be of any real value.

(Note): '0ie coction on pontrortul ..iultiplication of
Salmonella typhinu.riu was developed according to data from
the %iori of c tudent circle melabers in the Chair of Mlicroblol-
ogy of the VVYI [Viseh voterinarno-maeditsinski in3titut;
Higher Institute of Veterinary LedicIne], iinko Kninkov and
Simeon Petrov.

From a conpirlson of these results with the results of
our preceding a orks (2, 3, 4, 5, 6, 103 it can be seen that
Salmonella typhimuriuRi in respect of the extent and rate of
its multiplication in carcasses ranks after Past. multocida,
Peat, pseudotuberculosis and Beat. Upocyneu~M D1t before
Ar~a. rluslOpthiaend List. mono ytones.

Table 2 gives the results of tracing the changes in
virulence of Salm, typhmucriu in the organism of white mice



from Inoculation to tht. moment of their death. As can be seen
from the Table, in the course of the disease virulence rises
gradually. By the 3rd and 6th hoaur it is 3-112 times higher
than initial virulence; it ii3reases 5-fold by the 48th hour
and 7-1/2 fold by the 120th hour, attAining a rise of 30-fold
during the death struggle. The same degree of virulence was
also noted in the cultures isolated from mice at the moment of
thelr death.

Table 2

CHANGES IN VIRULENCE OF Salmonella typhimuxiw,
IN TYR ORGANIS. OF \ WV R

PERIODS AFTER INOCULITION

A Apa., p. m ,p,, .,m ] m (PPEo It-m

3 . 8.101 (IMIpacrTa 31/, OlT4 a cpaBMerNe C MSXOANATa)

24 6.10-8 (Hapacul. 5 riT1 s cpasmemme c mtXo.iTa)
48 ,e. 6.10-1
72 q. 4.10-1 (,pacysa 7',. flyTM cpfa eHMe C MaxoAaTa)
96 q. 4.10-

120 q. 4.10-1
166 4. (5 'OHm) 0-' (,apacima 30 nl.*T B cpataieH~e C MsAz ATa*I)
MoeCHT MA CJbprTA 10-1

Keys (by columns):
A. Time after inooulati'n

1. 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. Virulehce (initial: 3 10-2)
1-2 ... (3-1/2 fold increase as compared with

initial)
3-4 .. (5-fold Increase as compared with initial)
5-6. (7-1/2 fold increase as compared with ini-

tial)
8-9. ... (30-fold increase as compared with initial)

The above data, obtained durlng a slowly proceeding
septicemia, are of special interest since they are similar to
those gained in some of our earlier investigations into the
causative agents of acute infections -- Pasteurella, etrepto-
oooo and staphyloooocl [2, 10),
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In Table 3 we indicate the results of our investigation
Of changes in the virulence of Salmonella typhimurium in the
caroasses of white mice dead uf salmonellosis, kept at dif-
ferent temperatures.

Table 3

CHANCES IN VIRULENCE OF Salmonella typhimurium
IN CARCASSES OF V4IITE 7I-CE K QT AT DIYFMkT'
TIKMERATURE (INITliAL VIRUIMNOE OF STRAINS3 . lo- )

A B Ie.Pal)PI, Tip" P-0. C1

251C 15*C 0 41C

MoMeNT HI (Ml%P'rT 3 -Il" 1. 3 ' . "

5 4. 1, .101 10-
9 q, 5,101 , t - 4  I -

24 14. 5.10O- 1 5. IO
"-
5 10-136 .- 0-  I -

48 o*I 10- 2

Keys (by colua:e):

A. Ti-ne after deuth
i. MOTMent of death . 24 ho xe
Z. 5 hours . 6 hours
3. 9 hours 6. 18 hours

B. Temperature at which carcasses are kept

As can be seen fro,-, the data, the virulence values of
Salmonella typhimuritum rioe markedly at a temaperature of
250 C, dropping thereafter to a level near initial virulence.

At the moment of death virulence is 10-fold higher than
initial virulence. By the 5th hour it has increased sharply
6,000 ti.ies, remaining at the same level by the 9th and the
24th hour. By the 48th hour it has dropped markedly to a lev-
el somewhat higher than that at the moment of death.

0
At a temperature of 15 C the virulence curve of Sal-

monel].a typhimurium takes on a profile similar to that vwto
we described for Beat pyocyeneqm L53. After a 300-fold in-
crease by the 6th Out, it drop'ed significantly (60 fold as
compared with initial) by the 9th hour, increasing again
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markedly during the later hvitrs and reaching a 3,000-fold in-
orease by the 36th hour. lDy the 48th hour it dropped to the
level of initial virulence.

At a refrigerating to:iperature (0-40 C) a maximum In-
crease in virulence of 300 fold is attained at the 9th hour
and is maintained at the 24th hour as well. Thereafter a
rapid drop is noted.

The above-indiceted data show that the changes in the
virulence of Salmonella typhimuuriw n are signifioantly depend-
ent on surround ing temperdurire t only with regard to the
maximum reached but also with regard to the time during which
it Is reached.

At 25 0 C t.'u uaximun increase of 6,000 fold is reached
us early au the 5th hour after doeath, at I5 ° it is 3,000 fold
and is reached at the 36th hour after decth, while at refrig-
erator temperature it is barely 300 fold. In this regard Sal-
monlla typhimurium shows relitionships similar to those es-
tablished by ua in the caso , f _rys rhusioputhiae [4].

Comparison of the data derived from tracing tha changes
in virulence of Salmonella tyhirmarium in the organism of in-
feoted anim s during the course of the disease end in their
carcasses after death ategorlcally indioates that the patho-
gen of which carcasses are the source represents a far greater
danger than the one emanating from the organism of the sick
animals.

The great poutrnortal multiplication of Salmonella
Uyhimurium in the tissues of dead white mice and the sharp
rise in its virulence after death at a temperature or 250 C
(up to 60000 fold in comparison with initial virulence) as-
suires the paitho.en the opti-nu- opportunity for it to be dissea-
inated and circulated among rodents, insectivore, carnivora
and omnivore living at liberty in nature Owing to the canni-
balism widely prevalent among them.

Thu results of our researches serve to explain the very
interesting data of dvwards and Pxuner set forth at the begin-
ning of the present work which relate not only to the infec-
tious spectrum of Salmonella typhimuriw but also to its great
disseminat ion.

The significant influence exerted by different terapera-
tu.reu on changes in the virulence of Salmonella typhimurim in
the carcasses of experimental animals distinguishes it 'fr'om
Past Rseudotaborculosis and List, monocytogenes L3, 6] and

ms8
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can be regarded an proof of its later phylogonetic appearance
as a naturally focal patiloron.

To trace the course of multiplication and intensifica-
tion of virulence of Salr:ionoll tynhimuriu in the musculatureof experi tal illd during the phase of injection
bacteriemia (incubation period) and at the climax of the dis-
ease (forced killing), we conducted experiments on rabbits,
the resllts of which we set forth below.

In tracing the multiplication of Salmonella typhinurium
in chopped rabbit meat that had stood at room temperature, a
prog;ressively mounting increase in the nmnber of salmonella
was ascortained up to the 48th hour when we halted the investi-
gation owing to the onset of decay processes already intensely
detectible organoleptically.

In the case of rabbits killed during an incubation pe-
riod, from 1000-2000 to 10,000 salmonella per g of product
were ascertained in the chopped meat prepared immediately aft-
er slaughter. By the 10th hour the number thereof increased
several fold to 30,000-40,000, and by the 24th hour up to 90
million bacteria per g, attaining the huge fiiire of about 30-
40 billion bacteria per g 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 g of product at the moment of death. By the 10th hour
the number thereof increased two or three fold (up to 25,000-
30,000). By the Z4th hour it increased markedly to around
200 million salmonella per g of chopped most, going as high
as 10 billion by the 48th hour.

As concomitant microflora we isolated Bactt coli, p
albus, a few Sarcina, pigment-forming cocci aid bacill fr
thegioup Subtrlis - 1 Iesentericus.

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

In Table 4 we indicate the data of our research on the
changes in virulence of Salmonella typhimurium in the chopped
meat obtained from rabbits killed during an incubation period
and at the climax of the disease, kept at ordinary room tem-
perature.

9



Table 4

CHANGES IN THE VIRULENCE OF Salmonella typhimurium
IN CHOPP=ED '.MAT OF RAITS KILED DURING INCUUBA-

TION PRIOD AND AT CLIIAX OF TE DISEASE,
KEPT AT ROO; TRMPIEATURE (18-20)

* I II 3
&ou.. as- . axy

6
asomcm nepq~ol .

3 ~I.~F,.,~ s o-
* SftF UF au 1...i N...A .mpamm.

saJAl , 1 0 | 8M 36 " 31 M 0 0 i S4I . B 0
GI 8U*N!Ct L L 40 1 sse M '& UI 4 soo AIC 3i______ ______ i _____________ I __
- I I

. momemIyn' 5. 10-1 5,10- ,5.10--3 3.101 _ - 2.10 s___________ _______ ___

10 0. 5.10 - Is 5. I0" v  5. 0-6 5 1-a 0

24 , 3.10-1 10 4 5.10- I 3.104 8.10-  4.10 - '

1, 48 q, , 8.10-3 3.10- 8.10-3 3.-10- '6.'10- 3 2. 10- 1

Initial virulence of the strain of Salmo-

nella typhimuriwm is 3 • 10-2. For the rabb1t
klled 0 minutes after inoculation a strain of
Salmonella typnimiurium with initial virulenoe of
2 • 10-1 was used.

Keys (by columns):
I. Time after tilling

1. M.oment of death
2. 10 hours
3. 24 hours
4. 48 hours

II. Rabbits killed during an incubetion period
A. Rabbit killed 10 minutes after i. v. Inoculation
B. Rabbit killed 30 minutes after I. v. inoculation
C. Rabbit No. 1 killed 40 minutes after i. v. inoou-

fetion
III. Rabbits killed at eli'nx of disease

A. Rabbit No, 2
B. Rabbit No. 4
C, Rabbit No, 6

10
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The data referring to changes in virulence of Salmonel-
la tyhimarium in the chopped ;:eat of rabbits killed during an
incubationperiod show that virulence at the momont of killing
is several times (4-6 times) higher than initial virulence,
By the 10th hour it rises sharply 600 to 6000 times. There-
after, by the 24th hour it decreases to 100-200 times above
initial virulence, becoming equal to it by the 48th hour.

In the chopped meet obtained from rabbits killed at tha j
climax of the disease (salmonellosis), virulence at the moment
of death had risen 30 fold, I. e. it had reached the level
which Is found in culturec isolated at the moment of death from
the carcasses of mice dend of salmonellosis. Thereafter it
rose from 3700 to 6000 fold in comparison with initial viru-
lance, beginning gradually to drop by the 24th hour and reach-
ing the initial level by the 48th hour.

Coparicon of the data set forth above shows us that
in both cases (animals killed during the phase of injection
bacteriemia and at the climax of the disease) the maximum in-
crease in virulence is reached at the 10th hour and exhibits
similar values.

All things considered, the values of the changes in
virulence coincide and the curves obtained from them are of
identical character. This gives us reason to believe that
thu same potential hazard to the health of the consumer lurks
in the meat obtained from animals that ere in an incubation
period or those killed perforce at the climax of the disease.

Also of interest iE tie fact that the maximum multi-
plication of Salmonella typliimuruiwn is reached by the 4th
hour while the max mum increase In virulence is attained as
carly as the 10th hour, dropping already by the 48th hour to a
level close to the initial level.

Our data relazive to the multiplication of Salmonella
.typhimurii*m in chopped meat agree with the data of ormer
authors aring on this queution. However, they explained
the outbreak and course of salmonella toxinfections in man
solely 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 Salmonella typhimurium in chopped meat obtained from rab-
bits there also takes place a vigorous intensification of
the pathogen's virulence. This feet casts an entirely new
light on the question of the pathogenesis of toxinfeotions.
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It is this fact which :iwkos it possible to explain the reasons
for the much shortened incubation period in oases of toxinfec-
tion in contrast to that in the specialized nosolocical units
caused by salmonella (typhoid fever, paratyphoid A and B, para-
typhoid of swine etc.). Whereas in the case of the latter the
incubation period runs into days, in toxinfections it usually
lasts for only hours.

This difference, in oLur opinion, can be explained prin-
cipally by the extreme rise in the virulence of Salmonella
typhimurium in the flesh of animals killed during eninouba-
%ion period or at the climax of the disease.

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-
len ce.

On the basis of the facts set forth above, the question
Of the epidemiology and epizootiology of salmonella and
salmonella-induced food toxinfeotions must be reconsidered,
with the other more widespread salmonella also undergoing study
from this point of view.

Conclusaions

On the basis of the exp riments here conducted the fol-

lowing conclusions can be drawn:

1. Simultaneously with the occurrence of intensive
postmortal multiplication of Salmonella typhimuriun in the
tissues of experimental animals dead or salmonellosi1, there
also takes place a very gca" 'norease in the virulence of
this microbe. In contrast to the tissues, no multiplication
of salmonella is observed in the blood,

2 Salmonella typhimurium reproduces most enerCetically
post mortem-TnT he Tver, attaining an increase of 50-100 fold
between the 24th-36 ;h hour after death. In the spleen the
number of salmonella fluctuates in almost parallel fashion
with that ascertained in the liver, the maximun being reached
by the 48th hour. Multiplication in the kidneys is less vigor-
Ous,

3. In the course of the disease the virulence of Sal-
monella tyhimurium gradually rises, attaining a 30-fold Tn-
crease during the death struggle stage in comparison with
initial virulence,

12



4. The postmortal irir:oase in the virulence of Sal-
fmonfella typhimturiwn is directly dependent on surrounding-f-m-
pora ture. At 25u C it reaches its maximum increase of 6000
fold between the 5th and 24th hour. At 150 the maximum is
3000 fold and is reached by the 36th hour, whereas at refrig-
erating temperature (0-40 C) virulence increases barely 300
fold in comparison with initial virulence.

5. The great differences registered between passage
virulence (during the disenso) and postnortal virulence of
Salmonella typhimurium indicate the great danger which the oar-
casses of animals dead of onlmonellosis represent from the
viewpoint of epizootiolocy, epidemiology and the doctrine of
the natural focus of infectious diseases.

6, Salmonella typhiinuriwn multiplies very intensely
also in the chopped meet obaineZi from rabbits killed during
an incubation period and at the climax of the disease, going
as high as tens of billions of salmonella per g of product by
the 48th hour,

7. It is established that the virulence of Salmonella
typhimuriwa in the chopped moat kept at room temperature rises
rapidly anU sharply and reaches its maximum increase of 2000
to 6000 fold in comparison with initial virulence by the 10th
hour.

The lack of significant differences between the maximum
value attained by the virulonce of Salmonella tZphimurium in
the chopped meat obtained from rabbits killed immediately aft-
er intravenous injection (during 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
hazard for the oocurrence of salmonellosis toxinfeotions in
humans,

Submitted to press 26 November 1964.
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S .V'ARY

The authors trace the postmortal multiplication and
change in the virulence of Saionella typhimurium in the organ-
lsn of exporlmentally noouTGed-.'ite mloe during the diolinOo
and in their carcasses after death, as well as in the flesh of
experimentally infected rabbits killed during the stage of In-
jeotion becteriemia or at th climax of a case of salmonella-
sis.

To clarify tho first question, research was conducted
establishing that at room teuperature a siCnificant postmortal
increase in the numbers of salmonella takes place in the tis-
sues of mice dead of salmonollosis, whereas none is observed
in the blood. It was established that during the disease
there is a gradual increase in virulence which in the poriod
of the death struggle goes as high as a 30-fold increase in
comparison vith initial virulence. After death there takes
plae an extraordinarily rreat increase in the virulance of
Salmonella typirmuriwm (up to 6000 fold), wehich to a consid-
erable extent is dependent on changes of the surrounding tem-
perature. The sliCht incrouBe during the course of the dis-
ease (up to 30 fold in co!Morison with initial virulence) and
the marked increase after death (up to 6000 fold at a tempera-
ture of 250 0) eraphasize the important role of carcasses as
a far more dangerous reservoir and source of infectious out-
break than the organisms of animals sick with salmonellosis.

To clarify the second question, the authors traced the
multiplication of Salmonella typhImuriu.m and the change in
its virulence in the chopped meat of rabbits killed during the
stage of injection bacterlemia (incubation period) and at the
climax of the disease (forced killing). It is established
that multiplication of Salmonella typhimurium takes place
vigorously in the chopped moat at room temperature and the num-
ber thereof goes as highi as tens of billions of bacteria per
gram of chopped meat by the 48th hour. It is noted that the
virulence of Salmonella typhimurlurn in the chopped meat in-
creases to its maximum by the 10th hour, reaching an increase
of 2000 to 6000 fold in comparison with initial virulence.

The approximately identical maximum values which the
virulence of Salmonella typhimuriu reaches in the chopped meat
of both groups of experlmental rabbits attest to the identical
potential danger which the musculature of these animals riJe-
sents in the occurrence of salmonellosis toxinfections in
humansa.


