Al-Anbar J. Vet. Sci., Vol.: 4 No. (2), 2011 ISSN: 1999-6527

Study the antilisterial and immune stimulating effects of crud Listeria
Lipids on Listeria monocytogenes

N. M. Al-Gburi
College of Veterinary Medicine\ University of Baghdad

Abstract

In order to known the antilisterial, immune stimulating effects of crud Listeria
Lipids (CLE) on Listeria monocytogene. crud Lipid Extract (CLE) were prepare,
sensitivity test was don of this extract as antilisteria effect and comparing with
antibiotics E15, C LR15, RA5, AM10, DO30, PY100 the result showed that the CLE of
LM affect growth of LM and the inhibition zone 21.33+0.34 mm. comparing with
antibiotics E15, C LR15, RA5, AM10, DO30, PY 10020.3+0.89, 19.66+0.33,
10.66%0.67, 23.33+£0.89, 17.66+0.68, 24.66+0.34 respectively. The statical analysis has
showed that there was asignifacans differences (p<0.05) between the antibiotics groups
comparing with CLE and low with RA and highly with PY100. Also in order to known
the effect of this crud Lipid on Listeria infection, 10 mice were immunized with CLE
I/P (0.05 mg/0.5 ml) a twice dose with antervales period 14 days, after 10 days from
second dose Delyed type hyper sensitivity test was done by skin test on foot pad with
CLE 0.1 ml, then the thickening of foot pad measuring after 24 and 48h. then after 27
dayes of 1% dose mice were challenged with infected Lm, the result showed that the
mean thickening of foot pad was, 1.6+0.048, 1.2+0.056 after 24,48 h. respectively.
Result also showed decreased mortality rate 30% of immunized mice, while 100% of
control and isolation of LM Liver, spleen and heart from the three immunized mice and
all control which are died after 4-10 dayes that’s indicated the crud Lipid stimulate
immune response that protect the mice.

e Listeria Aagiyd alddl adl) palitoal ola jiaa Jalasy ol a0 du))
L. monocytogenes dagix

@) deaa add
35h el [ gl ol s

Lol
Listeria monocytogenes — dasin (e paliiuwad) sl il palitiie 53l by Jal e
and shal &3 ey alll (aliiie jread 3. adhall oda as deliadl jiae JalaS Listeria seil LS
E15, C LR15 ,RA5, sl clsliad) sa 4ijlies dagiyall oda sl  Japdiill o505 48 jnal dpuslisal)
i s el LM sl Tyl alit il dled milail) caaf AM10, DO30, PY100
E15, CLR1 5,RA5, AM10, DO30, PY100 sl cilaliadll culaef Lay 21.33+0.34 mm
@ s )y 20.3£0.89, 19.66+0.33, 10.66+0.67, 23.33+0.89, 17.66+0.68, 24.66+0.34
e Wdels RAS s Lelil cailSy (aliiiall aa dlie dypall clabiadl) pualas ¢y P<0.05 (gsine
Losy 14 e (xficyas obiill aoiay @lldg adhyall sdgn dbal) o palinwdl il 48y .PY100
ais Ja 0.1 deyay alad) il andll saluss cyiny AU aiail) e ol 10 amy salal) Gandl) elyal 5 g
aflya (e gan3 Aoy Glilgall Aylia) a3 JV1 aialll (e a5 27 a5 Aol 48 5 24 axy okl (il
Cinaagl SIS gl e dels 48 (24 22y 1.240.056 5 1.6+0.048 salall (asill mils ¢y LM

76



O adiall Jie ats %100 3arad) Gilisn @Dla ars e %30 daieall Clilsaal) Dl duws o bl
Al Galiiise o ) sl Les o) 10-4 Dl cSla Al 5ylaadls dateall g 2D (g Jladas 2S
oAl dles s Ao lie Llatial s HlA)
Introduction

Listeria monocytogenes (L M) is a Gram-positive pathogenic bacterium that has
adapted to various environments, from soils and food products to the intestinal tract and
intracellular compartments of diverse animal species and humans (1) To infect its
mammalian host and to cause the most severe pathologies, LM is able to cross the
intestinal, blood-brain and maternofetal barriers (2). Several bacteria possess an array of
components which participate in the host immune system immunologically active

components of streptococcus pyogenes include an ajuvant peptidoglygan activity (3).

Whole killed cells of corynbacterium pervum depress cell-mediated immunity and can

also act as an adjuvant (4), Like wise, LM contains an array of components (lipid, saline

extracts) with considerable biological importance. The LM contains 77.8% dry weight

of chloroform soluble lipid, 4.4% protein and 4.8% Carbohydrate, Low toxicity of LM

Lipids preparations, leaves a wide safety margin in their application (5). LM crud Lipid

produces several responses of considerable biological nature in addition only LM lipid

contain monocytosis producing ability (MPA) and A small doses of MPA elevated the
level of circulating monocyts. Also Lipid extracts and the active fractions of Lipid are
able to induce Ilymphopenia and granulocytosis (6, 7, 8). Therefore this
immunostimulating activity, can be useful in the development of vaccine against this
important food pathogen. Jablonska et al., (9) established the influence of Lipids on

some infection caused by Gram-positive microorganisms in mice. Described (10) a

similar effect of the crude of Listeria Lipids in infections eliciated by Gram-negative

organisms. Most antibiotics are inactive against intracellular residing bacteria the use of
adjuvants of bacterial origin might be asolutation of these problems. As these adjuvants
markedly increase animal resistance to anumber of infectiouse induced by common
food (salmonella, E. coli, staphylococci, Listeria) pathogen. So the aim of this study to
elvuated the effect of Listeria mono cytogenes crud Lipid on LM in vitro by sensitivity
test and in vivo by immunization of mice with CLE.

Material and Methods

- Crud Lipid extraction: Lipid extraction: we are depending on (11) for Lipid
extraction with some modification. LM were grown on Trypticase soya broth
contain 0.6% yeast extract and incubated for 7 days at 4c, the culture was checked
for purity after incubation period. Cells were killed by autoclaveing at 121c /15min.
wash twice with PBS (pH. 7). The cells mass (5 gram) were freezing over night. To
freeze dried cells to which of 114 ml solvents were added in the sequence:
chloroform: methanol: water to achieve a final chloroform: methanol: water ratio of
1:2:1 (v:v:v) with glasses beads the mixture were shaken with vortex 2000 rpm/ 15
min. and allowed to stand in room tempreture for 4 h. and then in 4c overnight. The
mixture were centrfugated at 6000 rpm/ 30min and taken the lower phase (lipid
extract) was dried with oven 50c and harvested by 0.9% NaCl containg 0.3%
sodium lauryl sulfate and filtrated with 0.45 milipore.

- Antilisterial effect of CLE: Bacterial suspension was prepared and compared to 0.5
turbedity with1 x 10 MacFarland tube, by using cotton swab spread the culture on
Nuterient agar by streaking in different direction and then putting the antibiotics
discs including (E15, C LR15, RA5, AM10, DO30, PY100), incubated the plates at
37c for 18-24h. (12). The same method done on CLE by dipping the filter discs with
lipid extracts and after incubation period the inhibition diameter zone was measured
by ruler in mm.
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Effect of Lipid on immune response: 10 mice was immunized with CLE I/P (0.05
mg/0.5 ml) a twice dose with antervales period 14 days, after 10 days from second
dose Delayed type hyper sensitivity test was done by skin test on foot pad on 7 mice
with CLE 0.1 ml another three inject with same solvent used in Lipid suspention
(Nacl contain 0.3% sodium lauryl sulfate, then the thickening of foot pad measuring
after 24 and 48h. then after 27 days of 1¥ dose all ten immunized and 5 mice as
control were challenged with infected Lm 1x 10° CFU/ ml.

Results
Antilisterial effect of crud Lipid extract: Antilisterial activity of crud Lipid extract
(CLE) compared with Antibiotics the result showed that the CLE affect growth of
LM and the inhibition zone was 21.33+ 0.34mm. comparing with antibiotics E15, C
LR15, RA5, AM10, DO30, PY10020. (3+0.89, 19.66+0.33, 10.66+0.67,
23.33+£0.89, 17.66+0.68, 24.66+0.34) respectively, the statical analysis has
showedthat there was asignifacans differences (p<0.05) between the antibiotics
groups comparing with CLE and low with RA and highly with PY100 (Table 1)
(Fig.1, Fig. 2).
Table (1) antilisterial activity of CLE and Antibiotics

Mean value inhibition zone( mmz+) SE
E15 CLR15 RA5 AM10 DO30 PY100 CLE
20.3+0.89 | 19.66+0.33 | 10.66+0.67 | 23.33+0.89 | 17.66+0.68 | 24.66+0.34 21.33£0.34
b bc e a d a b
L.S.D=1.6.
E15 = Erythromycin, CLR15 = clarithromycin, RA5 = Rifampin, AM 10 = Ampicillin, DO30=

Doxycycllin,PY100= Carbencillin

Fig. (2) antilisterial of Antibiotic
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- Effect of crud Lipid extract on immune response: In skin test the result showed
the mean thickninig of foot pad was, 1.6+0.048, 1.2+0.056 after 24,48 h.
respectively Table (2).

Table (2) skin test result in mice immunized with CLE

No.of animals Thickening of food pads
) After 24 h After 48 h
1 1.8 1.4
2 1.6 1
3 1.5 1.2
4 1.7 1.3
5 1.6 1.3
6 1.5 1.2
7 1.6 1.2
mean 1.6 1.2
SE 0.048 0.056
Control
8 -
9 -
10 -

Result also showed dies only three from immunized mice with mortality rate 30%,
while all control dies and mortality rate was 100%, and isolation of LM Liver, spleen
and heart from the three immunized mice and all control which are died after 4-10 dayes
of infection.

Discussion

The microbicidal effects of a variety of lipids have been extensively studied in
recent years. A number of free fatty acids and their 1-monoglycerides have a broad
spectrum of microbicidal activity against enveloped viruses and various bacteria in vitro
including pathogens like group B streptococcus (13), herpes simplex virus (14), and
Chlamydia trachomatis (15). Neisseria gonorrhoeae (16) and C. albicans (17). The
mechanism by which these lipids kill bacteria is not known, but electron microscope
studies indicate that they disrupt cell membranes (14, 13), Hence the Lipid of LM has
antilisterial effect which is further confirmed by the present work and the results show
that Listeria Lipid active in Kkilling LM and may therefore be useful for treatment of
infections caused by that pathogen, possibly in conjunction with antibiotic therapy.
Vaccines against infectious pathogens remain one of the most effective and efecient
means of disease prevention available. However, non-living vaccine preparations often
fail to induce the same level of protective immunity when compared to a live vaccine,
especially for intracellular pathogens such as Listeria monocytogenes or M.
tuberculosis(18). Julk (19) and Mara et al (20) studied the immunostimulatory effects of
isolated Lipids of anumber of Gram-negative and Gram-positive bacteria on
experimental Listeric infection in mice and established possible differences in the
chemical composition of fatty acids with respect to immunological activity. Animals
vaccinated with mycobacterial lipids showed reduced bacterial burdens in the lung and
spleen at 4 weeks after infection. In addition, the lungs of lipid-vaccinated animals also
had signifcantly less pathology, with granulomatous lesions being smaller and more
lymphocytic support an important role for lipid antigens in the immune response to M.
tuberculosis infection, potentially through the generation of CD1-restricted T cells.
Immunogenic lipids thus represent a novel class of antigens that might be included to
enhance the protective effects of subunit vaccine formulations (21,22). Jakoniuk et al.,
(23), Borowski et al (10), Jakoniuk et al (24) observed that the Lipids of LM markedly
increased natural immunity of the animals against bacterial and fungal infection and the
mortality rate of mice was decreased and the elimination of bacterial and fungi from the
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tissues was accelerated.our result also investigated development acellular immunity by
development delyed type hypersensitivity and increased resistance against experimental
Listeria infection that stimulating by CLE and decreasd mortality rate, similary, (5),
found resistance developed against experimental Listerial infection by crud Lipid, as
regarded Lipids of various species of the genus Listeria have asignificant
immunostimulatory effect and Lipids isolated from pathogenic LM and administration
of this Lipid preparation markedly increased animal resistance toward the challenged
dose of LM resulting in adecreased mortality of the mice. A stimulation for the
production of large monocytes, and only virulent strain of Lm produce MPA, Hence the
MPA of LM has proved to be part of the lipid material of the organisms, monocyt is
essential for the development of cellular and humoras immunocopetence. There is an
intimate interplay between the mononuclear and the T-lymphoctes play critical roles in
the defence against Listeria infection (5,25). In addition, lipid antigens themselves may
have the capacity to traffic more freely between intracellular membrane compartments
(26) and to partition directly into the cellular membranes of an antigenpresenting cell
(27). Thus, lipid antigens administered as vaccines may be more effective than proteins
in eliciting T cells with appropriate cytolytic effector functions based in part on their
biophysical properties. Our data provide the foundation for further investigation of the
practical utility of lipid antigen vaccination for prevention of Listeriosis and other
infectious.

Reference

1. Vazquez-Boland, J. A. (2001). Listeria pathogenesis and molecular virulence
determinants. Clin. Microbiol. Rev., 14 (3): 584-640.

2. Lecuit, M. (2005). Understanding how Listeria monocytogenes targets and crosses
host barriers. Clin. Microbiol. and Inf., 11:(6) 430-436.

3. Holten, J. & Sehwals. (1966). Adjuvant properties of bacterial cell wall
mucopeptides. J. Immunol., 96: 134-138.

4. Howard, J.; Cristie, G. & Scot, M. (1973). Biological effects of the adjuvant
Corynbacterium Pancum. V. Adjuvant and inhibitory effect on
lymphocytes. Cell. Immunol., 7: 290- 301.

5. Hany, O. (1997). Chemical and Biological studies on Lipids of Listeria species.
Thesis Submitted for the Fulfilment of the Degree of Doctor of Philosophy.
Uni. Karachi.

6. Yoshikai, Y.; Miake, S.; Matsumoto, K. & Takeyaka. (1980). Relationship between
non-specific activity of macrophages and immune responses to Listeria
monocytogenes. Immunol, 40.

7. Shum, D. & Galsworthy, S. (1982). Stimulation of monocyte production by
endogenous mediator induced by component from Listeria monocytogenes.
Immunol., 46: 343- 351.

8. Galsworthy, S. (1984). Immunomodulation by Surface components of Listeria
monocytogenes. A review. Clin. Invest. Med., 7: 223-227.

9. Jablonska, W.; Jakoniuk, P. & Borowski, J. (1976). Influence of Listeria
monocytogenes cells Lipid on course of experimental staphylococcal
infection in mice. Zbl. Ba kt. Hyg., 5: 829- 833.

10. Borowski, J.; Jakoniuk, P.; Badmajew, W. & Janucik, M. (1979). Influence of
lipids from Listeria monocytogenes on the course of infections due to some
gram-positive bacteria in mice. Arch Immunol. Ther Exp., 27: (5) 701-714.

11. Bligh, E. G. & Dyer, W. J. (1959). A Rapid method of total lipid extraction and
purification. Can. J. Biochem. Physio., 37(80): 911-917.

80


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Borowski%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jakoniuk%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Badmajew%20W%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Janucik%20M%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Arch%20Immunol%20Ther%20Exp%20(Warsz).');

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Harley, J. P. & Prescott, (2002). Laboratory Exercises in Microbiology. 5™ ed. The
Mc Grow-Hill Companies. USA.

Bergsson, G.; Steingri'msson, O. & Thormar, H. (1998). Microbicidal effect of
lipids against gram-positive and gram-negative cocci. Icelandic Med. J.,
84:118.

Thormar, H.; Isaacs, C. E.; Brown, H. R.; Barshatzky, M. R. & Pessolano, T.
(1987). Inactivation of enveloped viruses and killing of cells by fatty acids
and monoglycerides. Antimicrob. Agents. Chemother., 31:27-31.

Bergsson, G.; Arnfinnsson, J.; Karlsson, S.; Steingrimsson, O. & Thormar, H.
(1998). In vitro inactivation of Chlamydia trachomatis by fatty acids and
monoglycerides. Antimicrob. Agents. Chemother., 42:2290-2294.

Bergsson, G. O.; "Lafur, S". & Thormar, H. (1999). In Vitro Susceptibilities of
Neisseria gonorrhoeae to Fatty Acids and Monoglycerides. Antimicrob.
Agents Chemother., 43: 2790-2792.

Bergsson, G. O.; "Lafur, S.” & Thormar, H. (2001). In Vitro Killing of Candida
albicans by Fatty Acids and Monoglycerides. Antimicrob. Agents
Chemother., 45 (11): 3209-3212.

Lauvau, G.; Vijh, S.; Kong, P.; Horng, T.; Kerksiek, K.; Serbina, N.; Tuma, R. A.
& Pamer, E. G. (2001). Priming of memory but not effector CD8 T cells by
a killed bacterial vaccine. Sci., 294:1735.

Julak, J.; Ryska, M.; Kornuna, I. & Menakova, E. (1989). Cellular fatty acids and
fatty aldehydees of Listeria and Erysipelothrix. Zbl .Bakt., 272: 171-180.

Mara, M.; Julk, J.; Meneikova, E.; Ocenaskova, J. & Dohnalova, A. (1992). Effect
of crud bacterial Lipids on the course of Listeria infection in mice. Folia
Microbiol., 37:455-460.

Dascher, C.; Kenji, H.; Xiaowei, X.; Caroline, M.; Gerald, W.; Gui, L.; David, N.;
McMurray, P. L.; Steven, A. & Michael, B. (2003). Immunization with a
mycobacterial lipid vaccine improves pulmonary pathology in the guinea
pig model of tuberculosis. Intern. Immunolo., 15 (8): 915-925.

Rocha, I.; Luz, M. & Lo"pez-Ma, M. (2008). Mycobacterium tuberculosis lipids
regulate cytokines, TLR-2/4 and MHC class Il expression in human
macrophages. Tuberculosis., 88: 212—-220.

Jakoniuk, P.; Borowski, J.; Jabtonska-Strynkowska, W. & Badmajew, W. (1978).
The effects of lipids from Listeria monocytogenes on bacterial and fungal
infections in mice. Arch. Immunol. Ther Exp., 637-640.

Jakoniuk, P.; Jabtonska-Strynkowska, W.; Musiatowicz, B. & Borowski, J. (1980).
Effect of Listeria monocytogenes lipids on the immunity of mice against
Candida albicans, Cryptococcus neoformans and Trichomonas vaginalis.
Arch Immunol.Ther. Exp., 28 (3):377-387.

Mitsuyama, M.; Takeya, K.; Nomoto, K. & Shimotons, (1979). Three phases of
Phagocyte contribution to resistance against Listeria monocytogenes. J.
Gen. Microbiol., 106:165-175.

Beatty, W. L.; Rhoades, E. R.; Ullrich, H. J.; Chatterjee, D.; Heuser, J. E. &
Russell, D. G. (2000). Traficking and release of mycobacterial lipids from
infected macrophages. Trafic., 1:235.

llangumaran, S.; Arni, S.; Poincelet, M.; Theler, J. M.; Brennan, P.; Nasir, U. D. D.
& Hoessli, D. (1995). Integration of mycobacterial lipoarabinomannans into
glycosylphosphatidylinositol- rich domains of lymphomonocytic cell
plasma membranes. J. Immunol., 155:1334.

81


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jakoniuk%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Borowski%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jab%C5%82o%C5%84ska-Strynkowska%20W%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Badmajew%20W%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Arch%20Immunol%20Ther%20Exp%20(Warsz).');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jakoniuk%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jab%C5%82o%C5%84ska-Strynkowska%20W%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Musiatowicz%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Borowski%20J%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Arch%20Immunol%20Ther%20Exp%20(Warsz).');

