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Abstract
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The specific Leucocyte dialyzate (DLE®) was prepared from the peri-
pheral blood leucocytes, mesenteric lymph nodes and spleens of calves
that have been vaccinated and subsequently infected with virulent
S. typhimurium strain. The non-specific dialyzate (DLE") was obtained
from the lymph nodes of fattened bulls. The inhibition of Sal/monella
penetration into the liver and spleen as well as the colonization of diges-
tive tract were tested in SPF white mice and C57BL/6 inbred mice to
which DLE was administered and then were infected with S. typhimurium
strain. The application of DLE® induced a marked inhibition and/or
elimination of penetrative abilities of virulent S. typhimurium strain
in white mice. In C57BL/6 inbred mouse line, DLE partially inhibited
multiplication of salmonellae in the liver and spleen, respectively. DLE"
did not inhibit the penetration and colonization of salmonellae.

The standardization of DLE preparations was carried out by measuring
of optical density at 260 nm (OD2go). The solution of specific DLE
at ODggo of 1.5 (10-fold concentrated) inhibited and/or eliminated the
penetration and colonization properties of S. typhimurium.

The fractionation of DLEs through Sephadex G-25 confirmed
heterogeneity of fractions in the protection against salmonellosis. The
index ratio of ODgg0 to OD23go as tested for Sephadex fractions showed
different values than in the case of DLE preparation.

Leucocyte dialyzate (DLE), Salmonella typhimurium, immunity, mice.

Dialyzable leucocyte extract (DLE) characterized as a preparation obtained by
disruption of leucocytes (concentrated in “buffy coat”)can also be isolated from the
lymph nodes and spleens and after dialysis DLE contains low-molecular components
with a great part of them formed for example by thymosin (Wilson 1983). The
compound from DLE with molecular weight of approximately 3 500 daltons presents
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antigen-specific transfer factor (TF) (Fudenberg 1986). In the present, the term
“transfer factor” is used for dialyzable low-molecular leucocyte components that
can mediate the T-lymphocyte response of antigen-specific nature (Wilson and Fu-
denberg 1983). The enzymatic studies characterized TF as complete in vivo molecu-
les composed of RNA base and peptides. The disruption of these molecules resulted
in the loss of biological activity (Wilson et al. 1976).

DLE is able to transfer not only positivity in the skin test but is also responsible
for the production or initiation of other reactions of cell-mediated immunity in various
immunodeficient conditions (Levin 1970). Immunity induced with DLE is charac-
terized by production of migration-inhibition factor (MIF), by stimulation of macro-
phages and lymphocytes

The unit for testing of DLE efficiency is defined as amount of DLE obtained from
5 X 108 leucocytes (Khan et al. 1979). The potency unit is defined as DLE amount
which can induce 209, antigen-specific inhibition of leucocyte migration (Fuden-
berg 1980; Wilson et al. 1982). The other methods for in vitro testing of DLE
efficacy are as follows: transformation of lymphocytes (Ablin 1980), E-rosette test,
tests for phagocyte activity and chemotaxis activity (Arala-Chaves et al. 1977).

In this work we present a method for testing of DLE® efficiency on mouse model
enabling to characterize a minimum inhibition dose of Salmonella-specific DLE#
and protective activity in Sephadex fractions as well.

Materials and Methods
Experimental animals

Conventional white SPF mice and C57BL/6 mouse inbred line (VELAZ, USOL-
Praha) were used in our experiments.

Dialyzable leucocyte extract

a) DLEs was prepared from the peripheral blood leucocytes (concentrated in
“buffy coat”), mesenteric lymph nodes and spleens of calves immunized against
salmonelosis with ““Salinvak® vaccine (made in Czechoslovakia) and subsequently
infected with S. typhimurium (Fig. 1). Lymph nodes and spleens following homogeni-
zation and 10-fold cryolysis were centrifuged at 10 000 m. s.~2. Supernatant was
subjected to filtration through whirling asbestic-cellulose filter (Seitz K3) and filtrate
was dialyzed against distilled water containing 0.1 %, maltose at 4° C. Dialyzates con-
centrated by freeze-drying were resuspended and purified through Amicon apparatus
fitted with UMS5 membrane. As for testing of efficient dose, DLE was diluted to the
values of 0.35, 0.6, 0.8, 1.0 and 1.5 at ODgg0 as well as for 5-, 10-, 50- and
100-fold values at ODggp that equals to 1.5. DLE determined at ODagq corres-
ponded to 0.8—1.0 values.

b) Non-specific DLE was prepared from the bull’s lymph nodes and spleens.
Fattening bulls were immunized by a mixture of viral and bacterial antigens used
for the production of serobronchin (product made by Bioveta, Nitra).

Gel chromatography

Fractionation of DLE was carried out through Sephadex G-25 column (2 X 45 cm)
eluted with Tris-HCI buffer (pH 7.2) at a flow rate of 0.1 ml min.~! and 4° C. 100-fold
concentrated sample of 3 ml volume was logded on column (original ODggo = 1.8).
The individual 3 ml fractions were collected and following OD32g¢¢ and ODgago measu-
rements were stored in frozen condition until further testing.
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DLE application

DLE measured at the respective ODg2gg concentration as well as the fractions
selected from the gel chromatography were filtrated through antibacterial filter G5
and then applied intraperitoneally to mice in volume of 0.5 ml.

Infection of mice

Mice were orally infected with S. typhinurium 4/5 strain at a dose of 103 CFU
(colony forming units).

Testing for DLE efficiency

10-fold concentrated DLE (OD2¢o = 1.8) was i.p. administered to mice (Tab. 1).
Mice in the total number of 220 were divided into 6 groups. Mice from the Ist, 3rd
and 5th groups following DLE application were infected with S. typhimurium 4/5
after 24 hours. Mice out of the 2nd, 4th and 6th groups were infected on day 7 after
DLE administration. DLE® was given to mice of the 1st up to 4th groups and DLEn

TESTING OF LoD ON 1QCE

PARAMETERS OF TEST’
. ORAL INFECTION S, |KILLING OF MICE
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/. .8 - | s :o: 1 Liver
K WHITE SPF Ple - - -
cebo 0,8 | | 1 10 36,9 | seeen
6/A WHITE SPF 0,8 - -~ | 18 - 10 7 Gut
K WHITE SPF | Plecebe 0,8 - - - 18 10% ?

LEGENC .; LcD e LEUCOCYTE DIALYSATE | CFU o COLONY FORMING UNITS; A o APPLICATION; 'C = CONTROL
Tab. 1
to mice of the 5th and 6th groups. Ten animals from each group (5 experimental
and 5 controls) were killed on days 3, 6, 9 and 30 post-infection.

Testing for protective activity

Testing for the minimum protective dose of DLE was done in 11 groups of mice
(Tab. 2). The tests of protective activity for the individual fractions of Salmonella-
specific DLE were carried out in 24 groups of mice (Tab. 3). Twenty three represen- .
tative fractions were selected for intraperitoneal inoculation of mice based upon
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ELIMINATION OF COLONIZATION ANO PENETRATION OF S,TYPHIMURIUM STRAIN 4/8 BY SALMONELLA-SPE-
CIFIC LcD AS TESTED ON CONVENTIONAL WWITE SPF MICE

OAv |oRGaN . GROUP 1 ‘ GROUP 2
KI= . A c A T
LLING INFECTION® AT |INFECTION® AT 24h] o _ yeqr  |INFECTIONX GN | INFBCTION OW
24 h AETER LeD [AFTER PLACESO |oaY 7 AFTER Lep | DAY 7 APTER T - THST
APPLICATION APPLICATION APPLICATION | PLACESO APPLI-
g2od (100) | 7244 (1eg) | sromrrzcance | ¥ 2 ed (log) |2 ad (log) | sTGNIFICANCE
L s » ’ ’ » ’
3 s L 4 L] ’ 4 »
G 3,11 21,3 4,98 2 0,93 . [} 4,32 2 0,82 cooe
L » 8,94 20,00 eeee [ &,34 20,78 seee
s | s » 5,84 2 0,78 sote » 4,98 2 0,92 oo
G 4,042 0,8 7,24 £ 0,18 o 2,70 % 0,77 7,48 £ 0,88 vos
L » 5,492 0,9 . oo » ‘s,27 £ 0,73 sose
o | s » 4,94 21,21 ‘oo : ’ 4,39 20,07 oo
c 3,03 % 4,7 8,38 2 0,84 . 1,17 $ 1,13 5,03 2 0,08 s
L » 1,822 1,4 - cote » 2,16 20,02 | +eee
| s » 0,89 X 0,69 sooe » 1,14 20,78 |  seee
¢ 1,70 2 1,04 4,09 2 1,48 . » 3,78 2 0,08 oy

LEGEND. .1 STATISTICAL SIGNIFICANT DIFFERENCES BETWEEN CONTROL AND EXPERIMENTAL GROUPS :
+p<0,08,, +4p<0,01,, ¢+4p<0,001,, ¢4¢+ = POSITIVE VALUE OF CONTROL IN COMPARISON TO NEGATIVE
FINDING OF EXPERIMENTAL GROUP,, L = LIVER,, S = SPLEEN, G = GUT,, % 2 od » AVERAGE log
VALUE OF CFU SALMONELLA & DEVIATION,, x = INFECTION p.e. AT A DOSE OF 103 cru,
LeD = LEUCOCYTE DIALYSATE,, A = APPLICATION,, C = CONTROL,

Teb. 4

OD3¢0 and OD2go (Fig. 2). After DLE application (0.5 ml dose) mice were infected
with S. typhimurium on day 4. On day 8 post-infection mice were killed and necropsied.
The difference in CFU between the experimental and control groups of mice allowed
to calculate the inhibition of penetration and colonization of S. typhimurium strain
used for challenge.

Evaluation of the test

Mice were killed and immediately subjected to necropsy. The bacterial counts
of Salmonella(CFU) were determined in the parenchymatous organs and gut, respecti-
vely. The single counts of Salmonella CFU were calculated for 1 g of biological mate-
rial, converted to logarithms and the mean value (&) and the standard deviation
(+ sd) were determined. Results were evaluated using Student’s t-test.

Results
A. Testing for DLES® efficiency in conventional SPF white mice(Tab.4)

Mice from the 1st group were infected with virulent S. typhimurium strain 24 h
after DLE application. The 2nd group of mice was infected on day 7. Mice of both
groups were killed on days 3, 6, 9 and 30 from the time of infection. There was signi-
ficant difference in.the counts of Salmonella CFU present in the gastrointestinal
tract of the 1st group of mice on day 3 post-infection as compared to controls (p <
< 0.05). The presence of salmonellaec has not been quantitatively detected in the
parenchymatous organs and gut in the 2nd group of mice.
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On day 6 post-infection, salmonellae were not present in the parenchymatous organs
of mice of the 1st and 2nd groups while the counts of salmonellae in controls expressed
by a value of average logarithm were 5.94 and 5.34 in the liver and 5.54 and 4.95
in the spleen. In both control groups there was statistically significant difference
in the counts of Salmonella CFU present in the gut (p < 0.001). Similar results
were found on day 9 post-infection indicating the significant difference in the penetrat-
ion of Salmonella into the parenchymatous organs of mice to which specific DLE
was applied.

B. Testing for DLEs efficiency on C57BL/6 inbred mouse line (Tab. 5).

Testing of DLE#® was performed on C57BL/6 inbred mouse line that is highly
susceptible to Salmonella infection because of the defect in Ity gene.

The colonization and penetration of salmonellae were found in the control group
of mice on day 3 post-infecti on.The penetration of Salmonella into the parenchymatous
organs has been significantly reduced as determined by the counts of Salmonella
CFU in mice of the 3rd and 4th groups (p < 0.001). The significant values were
also recorded for Salmonella CFU in the gut (p < 0.01 in group 3, and p < 0.01
in group 4, respectively). On day 6 post-infection there were significant differences
in the counts of CFU in the 3rd group of mice only in the parenchymatous organs
(p < 0.05 in the liver and p < 0.01 in the spleen) and in the same organs in group
4(p < 0.001).

The significant differences have not been found in the counts of Salmonella CFU
in the 3rd group of mice on days 9 and 30. In group 4 of mice there were significant
differences in the liver (p << 0.05) and spleen (p < 0.01) on day 9 and also in the liver
(p < 0.01), spleen (p < 0.05) and gut (p < 0.05) on day 30, respectively.

ELIMINATION OF COLONIZATION AND PENETRATION OF 8,TYPHIMUMRIUM STRAIN 4/6 BY SALMONELLA-
SPECIFIC LeD AS TESTED ON INBRED CE78L/6 MOUSE LINE ’

DAY | GRGAN GROUP 3 SROUP 4

oF
Kl A c A c
LLING INPECTION® AT |INFECTION® AT 24 | o _ roqy | INFECTION® oN | INFECTION® ON | . _ oo
24 h AFTER LoD |h AFTER PLACESO DAY 7 APTER LcD | DAY 7 AFTER
APPLICATION | APPLICATION APPLICATION PLACESO APPLI-
Tled (2 X2 od (log) |stewrezcance T2oed (dog) [¥2ed (log) | szomrrzcamce
L 0,38 X 0,80 5,87 2 0,48 vor » 4,34 20,78 ore
3 | s . 5,892 0,71 sose 0,86 £ 0,92 8,20 £ 0,43 ‘e
[ 4,17 21,27 6,792 0,78 + 4,04 2 0,43 6,45 2 0,82 s
L 3,632 0,88 | 5,062 0,40 . 2,38 2 0,47 5,14 2 0,86 vee
s s 2,79 f 0,89 4,37 2 0,39 . 0,98 21 34 3,88 2 0,44 vee
G 8,322 3,01 4,84 21,60 » 3,97 2 0,47 4717 2 0,92 »
L c,w-:- 1,4 6,08 20,88 » 8,78 £ 0,68 8,74 2 0,48 .
’ s 5,76 £ 1,12 6,08 2 0,42 » 4,48 2 0,47 t,u s o 32 .
¢ 6,44 2 0,24 s,9 2073 /] 6,472 0,55 6,60 2 1, 30 »
L 3,83 f 1,71 3,102 0,34 » 1,69 £ 0,48 3,28 £ 0,56 .
| s 3,13 21,9 2,30 £ 0,80 . 0,96 X 0,88 2,69 2 0,38 .
G 5,13 2 1,68 4,84 2110 » 2,88 2 0,38 4,66 2 0,89 3

LEGEND. 1 STATISTICAL SIGNIFICANT DIFFERENCES BETWEEN CONTROL ANO EXPERIMENTAL GROUPS :
+p<0,08,, +4p<0,01., +44p<0,001,, s+4+ = POSITIVE VALUE OF CONTROL IN COMPARISON TO NEGATIVE
FINDING OF EXPERIMENTAL GROUP., L = LIVER,, 8 = SPLEEN.; G = GUT., X 2 od « AVERAGE log
VALUE OF CFU SALMONELLA 2 DEVIATION., x = INFECTION p.o. AT A DOSE OF 10° CFU,
LeD = LEUCOCYTE DIALYSATE,, A = APPLICATION,, C = CONTROL,

Tab. 5
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C. Testing for DLE® efficiency on conventional SPF white mice(Tab.6)

From the results it followed that non-specific DLE did not inhibit penetration
of salmonellae into the parenchymatous organs nor their counts in the gut. There was
no statistically significant difference in the counts of Salmonella CFU in the single
organs of experimental groups of mice in comparison with controls.

ELIMINATION OF COLONIZATION AND. PENETRATION OF 8,TYPHIMMIUM STRAIN 4/8 Y NON=SPECIFIC LcO
AS TESTED ON CONVENTIONAL WHITE SPF MICE

DAY | ORGAN GROUP & GROUP 6
3':' A c A I c
@ INFECTION® AT | INPECTION" AT 24 INFECTION® ON | INFECTION® ON -
Lme 24 hAPTER Lap | hoarTer PLACERO | T~ TEST  loav 7 ARTER Lob|oAY 7 ARTER T - TeSY
APPLICATION APPLICATION APPLICATION  |PLACESO APPLI-
_CATION
XL ad (log) | X2 ed (1og) SIGNIFICANCE | ¥ 2 od (log) | ¥ 2 od (log) | SIGNIFICAMCE
L 1,86 2 0,39 1,60 % 0,61 B 1,96 2 0,60 1,98 2 0,44 n
3 s 0,96 0,63 0,64 2 0,90 ] 1,67 % 0,99 1,67 2 1,03 »
G 1,95 % 0,86 2,43 2 0,67 » 2,48 % 0,46 2,47 2 1,18 »
L 3,35 2 0,40 3,71 2 0,45 » 3,38 2 0,72 3,78 i. 0,84 [
(] s 2,67 2 0,80 3,37 2 0,83 . » 3,17 2 0,88 3,60 2 0,63 »
G 4,11 2 0,08 4,47 20,07 [ 3,97 21,38 | 4172102 [
L 3,74 L 0,71 4,44 21,09 . 3,68 % 1,68 4,192 1,18 »
] s 3,732 0,78 4,30 21,11 [ 3,21 21,72 3,78 f 9,78 »
s 4012127 5,33 % 1,89 ] , 4,67 21,70 a8 »

LEGEND. 1 X & od = AVERAGE log VALUE OF SALMONELLA CFU & DEVIATION
% ® INFECTION DOSE OF 10° CFU S,TYPHIMRIUM
L e LIVER; S = SPLEEN; G = GUT
LeD w LEUCOCYTE DIALYSATE; A = APPLICATION LeDy € = CONTROL

Tab. 6

D. Testing for minimum protective dose of DLE® (Tab. 7).

DLEs in the various concentrations (at required ODg260) was administered i.p.
to mice. DLE when applied to mice at OD269 = 0.35—1.0 did not induce any effect
in the counts of Salmonella CFU. DLE® inoculated to mice at ODzg0 = 1.3 showed
a significant difference in (p << 0.05) Salmonella CFU in the gut but did not inhibit
penetration of S. typhimurium strain into the liver and spleen. DLE® when applied
at absorbance of 1.5 has shown a significant difference of CFU in the spleen and
liver (p < 0.05). 5-fold concentrated DLE® with OD3go = 1.5 represented the mini-
mum dose producing the significant difference in all the tested organs. DLE® doses
that were 10-, 50- and 100-fold concentrated have induced significant differences
in all tested organs.

E. Testing for protective activity of Salmonella-specific DLE present
in Sephadex fractions :

The elution profile obtained from 70 fractions of DLE is characterized by means
of OD3260 and OD32gg absorbances (Fig. 2). Twenty three fractions representing the
level of elution curve were assayed for protective activity (Tab. 8).
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The most significant inhibition of Salmonella CFU in the liver, spleen and gut
(p < 0.001) was detected in the fraction no. 58, which was present in the maximum
peak of OD3go. The inhibition of Salmonella CFU in the liver, spleen and gut was
found also in the fractions of maximum OD2go peak (fractions nos. 55—61). There
were no significant differences in the fractions that showed the minimal and marked
absorbance values of maximum ODg2¢¢ peak (fractions nos. 9, 20, 23, 25, 28, 63).
The remaining fractions showed a partial inhibition of penetration and colonization
of digestive tract as demonstrated in the liver and spleen (fractions nos. 30, 35, 37,
39, 43, 45, 51).

Discussion

The tests for transfer of immunity by means of DLE were done on mouse model
by many authors. Li Zailian (1987) applied the porcine specific transfer factor into
footpad of mice primed with the viral antigen of encephalitis B. He observed the
lymphocyte infiltration in the footpad tissue as compared to the control group.
Huang et al. (1987) reported on protective immunity to HSV 1 following specific TF
application to BALB/c mouse line. Mayer et al. (1987) studied specificity of cyto-
toxic cells inducing activity in dialyzate of splenocytes of mice sequentially immunized
by three live viruses. After TF application to CBA mice, Krej¢i et al. (1987) have
found the passive transfer of tolerance to contact sensitivity by transfer factor. In our
work we presented results obtained on mouse model for testing of immunity induced
by specific DLE in the course of salmonellosis. From the results it followed that
our DLE preparation (10-fold concentrated; ODzg0 = 1.8 for DLES®) was able to
prevent or markedly reduce the penetration and colonization of salmonellae. The
differences observed in the counts of Salmonella CFU in the digestive tract of the
Ist and 2nd groups and also in the 3rd and 4th groups of mice suggested stronger
inhibition of infection on day 7 following specific DLE application. This finding
may be associated with potentiation of antigen-dependent DNA synthesis in mature
lymphocytes (Arala-Chaves et al. 1976).

Non-specific DLE did not induce any immunity in SPF white mice, i. e. the mouse
model represents the sensitive indicator of specificity in the case of Sa/monella infec-
tion, however, it is not applicable for the detection of efficiency in non-specific DLE.

The mechanism of TF effect is indicated by results achieved in C57BL/6 inbred
mouse line defective in Ity gene, which results in the dysfunction of the activity of
macrophages (Cohen et al. 1976). As it can be seen from the dynamics of Salmonella
infection, the more rapid development of this disease occurred in inbred line of mice
than in conventional white mice. Resuspending of the freeze-dried specific DLE
according to OD2g¢ allowed determination of its minimum inhibitory concentration
inducing such immunity, that eliminated to a significant extent not only the Salmo-
nella penetration but also colonization of digestive tract of mice infected with virulent
S. typhimurium strain. We can recommend, that the minimum inhibitory concentra-
tion of DLE that induces statistically significant reduction in the counts of Salmonella
CFU present in the parenchymatous organs and gut on the level of p < 0.01 signi-
ficance, may be considered the unit of specificity or of activity of the respective
substrate.

Mayer et al. (1987) reported on the gel chromatography fractionation of DLE
isolated from the spleens of mice immunized with flavivirus. The authors detected
tha highest inductive activities of DLE in the 2nd and 3rd peak, respectively. Our
results are in agreement with those obtained by Andron and Ascher (1977) who
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THE MINIMUM INHIBITION DOSE OF ANTI-SALMONELLA SPECIFIC
LEUCOCYTE DIALYSATE

THE MEAN CFU OF '
SALMONELLA T=TEST
Lco.
ORGAN SIGNIFI-
00260 X X od (log) [CANCE OF
DIFFERENCE
L 4,75 2 0,79 o
0,35 s 4,15 2 0,96 )
G 6,63 X 0,65 0
L 4,71 X 0,68 0
0,6 s 3,71 2 1,06 o
G 6,33 2 0,68 o
L 4,66 = 0,72 0
0,8 ] 4,05 X 0,78 0
G 6,18 X 0,39 o
L 3,76 = 0,74 o
1,0 s 3,39 2 0,60 0
G 5,61 2 0,77 0
L 4,00 % 0,62 0
1,3 s 3,26 2 1,01 0
G 5,34 2 0,61 +
L 3,17 £ 0,68 )
1,8 s 2,28 X 0,80 +
G 4,98 % 0,81 +
L 2,732 0,73 +
&’ s 1,786 £ 0,73 *
G 5,16 = 0,35 +
L 1,06 < 1,08 ++
1.5 +
1bx S 1,11 = 0,96 ++
G 4,40 =~ 0,66 ++
L 1,24 1,08 e
1,5 * . !
5bx s 0,62 £ 0,70 +ee
G 4,25 % 1,01 ‘e
L 1,27 = 1,03 44
1.5 ; + .
1box s 6,80 £ 0,64 ot
G- 4,00 = 0,60 et
L 4,18 2 1,15 -
CONTROL s 3,63 % 1,20 -
G 6,31 0,79 -

LEGENDA; THERE WERE STATISTICALLY SIGNIFICANT DIFFERENCES
BETWEEN CONTROL AND EXPERIMENTAL GROUP: +p<0,05,,
+4p<0,01,, ++4p<0,001, LuLIVER,, S=sSPLEEN,
GeGUT, ¥ 3 od = THE MEAN log VALUE OF SALMONELLA
cru 2 DEVIATION,

Tab. 7



THE PROTECTIVE ACTIVITY OF SEPHADEX FRACTIONS OBTAINED
FROM SALMONELLA=SPECIFIC LcD

FRAC= THE MEAN CFU OF SALMONELLA T ~ TEST

TION X2 ed (log) SIGNIFICANCE OF DIFFERENCE

No, L s G L s G

P P P

9 [3,13%1,20|2,682 1,175,482 1,07 o o o
20 (3,45 2 0,94| 2,90 2 0,57 | 5,50 % 0,80 o 0 ]
23 |3,256 21,173,082 0,775,292 1,50 o 0 o
25 |3,3320,60] 3,11 2 0,96 | 5,37 2 0,82 o ) ()
28 |3,0820,97| 2,692 0,77 |5,44 X 0,88 o ) 0
30 |3,252 0,93| 3,082 0,505,212 0,88 o 0 |<o0,08
32 |2,40 % 0,85| 2,16 2 0,67 | 5,38 2 0,63 | <0,010 | < 0,05 |< 0,05
33 |2,56 20,89 2,15 > 0,82 | 5,25 2 0,87 | < 0,01 | < 0,05 |<0,08
35 [2,9320,64| 2,932 0,725,792 0,70 < 0,5 ) )
37 | 2,58 % 0,82] 2,69 0,55 | 5,67 % 0,86 | < 0,01 0 0
39 |2,75 % 0,84| 2,65 > 0,80 | 5,86 2 0,51 | < 0,05 ] (]
43 | 2,71 2 0,71| 2,85 2 0,72 | 8,31 % 0,69 | < 0,01 o |<o,08
45 [2,85 2 0,80 2,32 % 1,28 5,05 2 0,43 | < 0,08 0o |<o0,00i
49 |2,77 2 0,84 2,032 0,79 | 5,11 2 0,50 | <0,05 | < 0,01 |<0,001
51 | 2,722 0,79| 2,61 % 0,87 | 4,99 £ 0,45 | < 0,08 0 |<o0,001
56 2,642 0,79]| 2,022 1,08 |4,76 2 0,71 | <0,01° | < 0,05 |<0,01
s6 | 1,67 21,011,122 1,014,810 20,680,001 | <0,01 [.0,01
57 | 2,322 1,001,662 0,92|4,50%0,76| <0,00 | <0,01 [<0,001
s8 | 2,132 0,68 1,29 % 0,814,422 0,68 | 0,001 | < 0,001|<0,001
59 | 1,67 21,04 1,212 1,06|4,52% 0,92« 0,001 | « o |<o0,01
60 | 2,252 0,96| 1,59 X 0,91 (4,87 2 0,48 | < 0,00 | £0,01 |.0,001
61 | 2,532 1,00| 2,12 20,65 | 4,66 2 0,71 | c 0,5 < 0,01 [.0,01
63 | 3,632 0,73| 2,96 X 0,65 | 5,73 £ 0,54 ] ° o
C 4,002 0,64| 3,352 0,646,182 0,39

LEGENDA: ¥ % od = THE MEAN log VALUE

Tab. 8

L = LIVER,,

S = SPLEEN,,

OF SALMONELLA CFU & DEVIATION,,

G = GUT
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showed a similar protective activity of the single fractions eluted during the gel
chromatography of DLE isolated from human leucocytes.

Other authors suggested differences in DLE activity dependent on the origin of DLE
obtained from the peripheral blood lymphocytes (Borvik et al. 1987) or porcine
spleens (Li Zailian 1987). The differences have been also detected within the
spectrum of active fractions purified by means of the gel chromatography.

Using the mouse model we have estimated the highest protective activity of Salmo-
nella-specific DLE in the fraction no. 58. This corresponded to (i) 10-fold concentra-
tion at ODgz60 = 0.6, and (ii) 10-fold concentration at OD2go = 1.7. The given
extinction inhibited, in a significant degree, penetration of salmonellae into the
parenchyma organs and their multiplication in the digestive tract.

Profile of the elution curve indicated, that the fractions with maximum absorbance
at ODzg0 gave either low or no protective activity. On the other hand, the fractions
with maximum OD32go have showed the highest protective activity. Characteristics
of low-molecular components of DLE is given by index: OD260/OD32so = 1.8. This
index ranged from 0.26 to 0.34 in the fractions showing the high protective activity.
In contrast, the index was in the range of 2.05—3.2 in the intact fractions. From the
index of absorbance values it is possible to deduce that a marked protective activity
is ensured by DLE components with molecular weight of approximately 2000— 3000
daltons that are represented by oligoribonucleotides or oligoribonucleophospho-
peptides responsible for the transfer of specific immunity to Salmonella infection.
Our results are supported by data from other authors who observed the transfer
of antigen-specific cell-mediated immune response both in vitro and in vivo (Dun-
nick and Bach 1976; Burger etal. 1979; Paddock et al. 1983; Wilson et al. 1982).

So far obtained results suggest that: (1) mouse model is suitable for testing of the
protective activity of specific DLE and for the determination of the minimum inhi-
bitory dose against salmonelosis. (2) isolated Sal/monella-specific DLE is formed
by a mixture of fractions with various activities affecting the penetration of salmo-
nellae into the parenchymatous organs and colonization of gastrointestinal tract as
well. (3) the index ratio of OD 3260 to OD323¢ characterizing low-molecular components
in Sephadex fractions shows different values than in the case of crude DLE prepa-
ration.

VyuZitie mySicho modelu pre stanovenie protek¢nej aktivity Specifického salmonelového
leukocytdrneho dialyzatu

Specificky leukocytdrny dialyzat (LcD¥) bol pripraveny z leukocytov periférnej
krvi, z mezenteridlnych lymfatickych uzlin a slezin teliat, vakcinovanych a nasledne
infikovanych virulentnym kmefiom S. typhimurium. NeSpecificky LcD (LcDr)
bol pripraveny z lymfatickych uzlin vykrmovych bykov. Na SPF bielych mySiach
ako aj mySiach inbrednej linie C57BL/6 po aplikécii LcD a néslednej infekcii kmefiom
S. typhimurium bola testovand inhibicia penetracie salmonel do pedene, sleziny, ako
aj kolonizécie trdviaceho traktu. U bielych mysi aplikacia LcD* navodila vyrazna
inhibiciu aZ eliminiciu penetracnej schopnosti virulentného kmeta S. typhimurium.
U mys3i linie C57BL/6 LcD® &iasto¢ne inhiboval pomnoZenie salmonel v peleni
a slezine. LcD® neinhiboval penetraciu a kolonizaciu salmonel.

Standardizécia LcD preparatov bola vykonan4d meranim ODg2g9, LcD® OD2go =
= 1.5, desatnisobne zahusteny zaistil inhibiciu aZ elimindciu penetracnej a koloni-
zaénej schopnosti S. typhimurium.

Frakcionacia LcDs cez Sephadex G-25 potvrdila heterogenitu frakcii v protekcii
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vo¢i salmonelovej infekcii. Testovany index pomerov OD260 k OD 250 sephadexovych
frakcii sa 1i§i od indexu LcD preparétu.

IIpuMeHeHMe MBIIIEH B KauecTse MOAENM IAs HpoBepKu crenuduuecKoro
CaJIMOHEJJIE3HOTO JIEHKOMUTAPHOr0 AMAAU3ATa

Cneumcbmaeckuit Jenkouutapubin guanusar (LcD®) 6b1 IpUroToBIEH M3
ME3CHTEPUAIBHBIX JUMMPATUUSCKUX Y3JI0B M CEIE3EHKU TENAT, BAKLUMHUDO-
BaHHBIX ¥ CIOCHEACTBUM MHMULMPOBAHHLIX BUPYJIEHTHbIX IITAMMOM S.
typhimurium. Hecnenmduueckuit (LcD®) neitkonuTapHblt auanusar Obut
IIOATOTOBJIEH M3 Me3eHTepuanHbix Jumdbarnyeckux ysnos OGeikoB. Ha SPF
OenbIx MBILIEH, a TaKKe Mbimei umOpeaHoit auuuu C57BL/6 mocie BBOfA
JNEMKOLMTAPHOr0 AManu3aTta U nocrenyooumen uudeknun mrammom S. typhi-
murium npoBepsAaM MHIMOMLIMIO NPOHMKHOBEHMS CAJIMOHEN B II€UY€Hb, Celle-
3€HKY, a TaKK€ KOJIOHM3ALMIO NUINEBAPUTEIBHOINO TpaKTa. BBOX JEMKOLM-
TapHoro jguanusara (LcD®) y Genbix MbILIEH CYL[ECTBEHHO TOPMO3MT M HaKe
MCKII0YAET CIIOCOOHOCTh K NPOHMKHOBEHMIO BMPYJEHTHOro wramma S. typhi-
murium. Y mbiuei JmHuyu C57BL/6 JEMKOIMTAPHBIN AMAIN3AT JIMII Yac-
TUYHO TOPMO3UT pa3MHOXXEHME BMpYJIEHTHOro umramMa Salmonella typhi-
murium B ne4yeHu u cele3eHKe. LcD® HeMHrMOMPOBAJI IIPOHMKHOBEHME
M KOJIOHM3ALMIO CAJIMOHEJJI B IIEUEHDb U CEJIE3CHKY.

Omnpenenenne eAMHUIBI aKTMBHOCTM JuodmwinsupoBanHoro LcD, mposeps-
€MOJ Ha MOJENM MbIlIel, IIPOBOAMIM M3MEPEHMEM OINTUUECKOM IIIOTHOCTH
mpu 260 HM (OTIlze0). VIHTpamepuTOHEANbHO BBOAMMBIN pacTBOp crenncuuec-
Koro OTlso 1, 5, CryLIEHHBI B AECATh pa3, 00ecHeumJ BbIPASUTEIHHOE TOD-
MOJKEHME M Ja)Ke MCKIIOYEHME IIEHETPUPYIOLLEeH ¥ KOJOHM3ALMOHHOM CIIo-
CcOOHOCTH BUpPYJEHTHOrO mramma S. typhimurium.

®dpakiyonuposanne LcD IO OTHOIIEHMIO K CaJbMOHENIE3HON WHDEKINU
yepes cedpagekc I'-25 MOATBEPAMIO TETEPOreHHOCTh (paKuyMit B 3aIUTE OT
CaIbMOHEJJIE3HOM MH(DEKINN,
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