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Absiract - Brucells is o grom negative bacteria that couses
Brucellosis. Lipopotysaceharide (1LPS), the pathogenic agent of
Brucells, ix composed of Q-chain, core ofignyaccharide and lipid
A In addition, the structural and Bolepical properties of
different LPS extracted from different straing are not identicel
The first defernve system  apainst LPS
immnnity  that

is  monspecific
Activertend
mricrophages produce exygen and nitropen radicals that enfance

causes  macrophage  aclivelion.
the protection against irtracellular pathegens.
fn thiv experiment LPY was edrocted by bt phemlowater
procedure and the effect of various LPSs on mitric avide
production by periloneal mouye macrophages was examited.
Cur results demonyirated that the effect of LIPS on nitric
wxidle provhection [ concenlralfon-dependent and we abserved the
rurrirgpem resporse in concerdrafion of J0-20 microgram per
mililiter. Alsc our resulls demonstrate that LPY edracted from
vaceine Hrucells abortus (5 19 had a higher effect on witric
wxicle production than the LPS from other strains.
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INTRODUCTION
The members of the penus Brucells  are

fram-negative bacteria pathogenic for both animals and
humans, Presently several species, which differ in hosi,
surface antigens and other phenotypic and genotypic
features are recognized (1,2). Two of the most common
species, B melitensis and B, abartus, bear the antigenic
characteristic of smooth (8)-ype- lipopolys-accharide
(5-LPS) and elicit o strong immuanalogical response in
their natural hosts. The immuono-dominant molecale
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invelved o their response is LPS (3,41 The chemical
compasition of Brucella LPS considerably differs from
that of enterobacterial LPS, LPS generally contains
CO-chain, vore oligo saccharide and lipid A (3). O-chain
of 5-LPS of Brucella is an un-branched homopolymer
from  about 10 to 100 onits of  4-formamido-d,
G-dlideoxy- D-manno pyroncsyl residues, linked to g core
olignsaccharide. The lipict A CONtaing
2 3-diamino-2 3-dideoxy-1-glucose as backbone (4,6).

In comtrast 1o many endotosins, Brucella TPS s
non-pyrogenic, does nol activate complement 1o any
significant level and is very weak mitogen lor murine B
cells and is 2 weak inducer of 1FFN-y production,
However, Brucella LPS stimulates the production of
mterleukin-1 - (T1-1)  and  tumor  necrosis  factor-c
(INF-e) (578). On the other band, LPS frum
gram-negative bacteria are potenl activalors of nilric
crude synthase (WOSY which gencrate nitric oxide (NO)
[rom argiming {910} Alse |, Brucela LPS induces
production of NO in rat  peritoneal  macrophages
although such an effect s significantly  loseer  than
Escherivza coli (E. coli) LPS, These observations might
explain -1, the acute oulcome of Brucella infection; 2.
the oy frequency of septic shock in human Brucellosis;
3. the prolenged intracelular surenal of Broeclla in
humans (11-13).

MO was identified as the effector molecule in killing
a wide range of intracellular pathogens {13). Abundant
evidence suggest that macrophages Kill or inhibit the
grosvth of tumor cells, bacteria, fungi, and parasites (9.
While NOS gene s turned on in macrophages, these
cells can eliminate a wide range  of mtracelular
pathogens. MO production is induced by LPS and s
production can be increased by [FN-y and TR bt
repressed by gloeocorticoids, transforming growth Factor
4 (TGF41), interleukin-d {IL-4} and interleukin-10
(IL-10) {9}

In the present study, we investigate the effect of
LPS extracted from four different Brocella straing on
induction . of NGO by Balkt  mice  peritoneal
macrophages in order to see whether there is any
buclogieal difference between these strains.



MATERIALS AND METHODS

Hacterial strains: B abortus biotype 1, B, abartus
519 (vaccine strain), B, mebtensis biotype 3, and R
Melitensls Rev [ (vaccing strain} were Kindly provided
by Dr. Zowehi from Rawn Institute, Hessarak, Karaj,
[ran.

Mice: 48 week old female Balbfc mice  were
purchased from Hazi Instivue, Tessarak, Karaj, Iran.

LPS extraction: LPS extracted by hot phenol-water
procedure, Brucella crode 5-LPS was obtained hy
methanol  precipitation of the phencl phase of a
water-phenol exactly as described previously (14), In
order 1o further purify the LPS fruction, nucleie acid
and protein contaminalion was eliminated by adding
nuclease (30 pgiml), lysozyme (25 pgiml)  and
proteingse K (50 pe/ml). Subsequently the mixture was
imcubated for 48 hoat room temperature. The purificd
LPs was lvophilized and kept at 4-8 “C unlil used
(15-16).

SD5-Polyacrylamide  electrophoresis [S15-PAGE)
was performed based on Lammell method, 10 gg of
each LP5 subjected to the electrophoresis (17), Ior
visualizing the resulls silver staining was used (17).

KO assay: The LPSs were hydrobeed i 002 N
Ho80y at 100°C for 20 min and sabsequently treated
with HIO, and NaHS(,. The farmyl pyruvie acid thos
was reacled wilth thiobarbitorie acid (TBA) to give red
chromophore which has maximum absorplion al 548
nm. ‘The KO concentration was calculated based on
the standard curve | 1H).

Peritoneal macrophage culture: RPMI was injected
toy the peritoneal cavity of BALBf mice and the
peritoneal macrophages were solated  and  collected
after a few minutes. The cells were then cultured in
complete mediuvm - consisting  of  RPMI,  10%
heat-inuctivated  feotal  bovine serum, 20 mM
Leglutamine, 100 pefml streptomycin and 1000 TUml
penicilin at the depsity of 2 X108 cells/iml, 200 L of
the cell suspension was dispensed into cach well of the
96 well cullure plales which were Lthen incubated at
I in humidified atmosphere with 5% CO5 and 95%
ar. The cells were then stimulated by different doses of
cach extracted LPSs and incubated for 24 he The
supernatants were collected 1o measure No production
using Griess’s method (19,200,

Ciriess reaction: Briefly, the supernatants mixed with
equal volums of 1% sulfanilamide in HsPOy and 0.1%
naphtyl-cthylene diamine dibydro chlaride in 150, The
reactions completed at room temperatare within 5-10
min and the optical density of each reaction mixtures
was read al 530 om. NO production was measured
based on the standard curve of sodivm nitrate (10,21),

Statistical analysis: student ¢ test was used 1o see the
differenoe of NO production induced by different LI'Ss
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and P value D05 was considered significant.

RESULTS

SN5-PAGE: 5D - PAGE of all LPSs  were
wlentical as shown i Fig. 10 Two smear-like regions
were abserved. The first one had low moebility and
corgisled of vomplete LPS and the second region had
bl maobiling and consisted of lipid A and the core,

Fig, 1. SDE-PAGE pattern of LTS from different sirain of
Brucells One smear with high melecular weight appears in
the topat the gel and one smoear with low molecolar weight
appears in the bovtem. 1 Salmonella LPS, 2; Rev-1 LIPS,
3.BM-1 LPS, 4519 LIPS, 5;BA-3 LPS,

KDO analyas: Under the explained experimental
conditions, less than 1% by weight of all LPSs consists
of KDO,

MO productions: LPS concentrations  used
throughout this study ranged from 5 10 30 wgiml, As
shivwn in figure 2, LPSs induced MO prodoction in
dose-dependent manner and the optimum production
of NO were seen by 10 ug/ml of each LPSs. The
highest production of NO was seen by 20 wp/ml of
BA-3 and 5-19 Production of No was reduced al
A0 ppimloof cuch LPSs. LPS extracted from 519 was



N aned murine periteneal macrophoges

shown to be more potent than LPS extracted from B.
abortus (hictype 3) Fig, 3. In addition, LPS extracred
from Rev 1 was potent inducer of NO compared to
LFS extracted from B, melitensis {biotype 1), (Fig. 4).
However the potency of LPS extracted from 819 was
significantly {p<0.05) higher than Rev 1 (Figures. 3.4}
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Fig. 2. N0 praduction by peritoneal macrophages of Balhfo
mice induced by LPS extracted from four Brocellasirains. 2
109 cells/m] were cultured in the presence of different
conceniration of each LPS and incubated for 24h,

* Significantly different from control P o< (L001

** Significantly different from conteol I < (L0001
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Fig. 3. Comparative demonstration of NO production at the
oplimum dose of LPS extracted from two strains of
Boabortus, the vacoine stram (5 19) and a pathogenic, held
isolate (BA-F).

a* Significanly different from contral (P < 000017

b* Significantly different 51% from BAC3 (T = 0LHIO0,
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Fig. 4. Comparative demonstration of MO production at the
optimum dose of LPS extracted from two strains of B
melitensis, |, the vaccine strain (Fev-13 and a pathogenic, field
isolite (Hm-1}.

a* Significantly different from control (p=00001].

b* Signiftcantly different BM- from Revel {p=0u01)

DISCUSSION

SDS-PAGE has been used for characterseation of
LPS (17). The high molecular weight aggregates of LPS
dissociate into monomeres complexed with 5135 due o
hydrophobic binding of 5025 to the bpid AL The slow
migrating component which appeared as a smear is
caused by the presence of the O-chain with wariable
number of single repeating anits (22,000 1t has heen
shown  that SDS-PAGE is not able o show  the
heteropeniticity  between  different LPSs 10 Brucella
sirains (6,22,23). In the present study, LPSs extracied
from different  straing showed  similar SDS-PAGE
pattern which is noconsonanes with provioos studics
(6,17,22), KX compoenent of the extracted TPSs was
less than 196 which is similar to the previous reports
{18y It has been demonstrated that most of the
Diclogical  activities  indwuced by Brocella  are
gquantitatively and qualitatively dependent onos LPS
which are related 1o the uwnique structure of this
molecule (23,25-32). However, there arc very limited
studies pertaining Lhe effect of Brucella TPS on NO
production refating o the state of the infection (13)
Wi showed that the effect of LIPS on NO produection
b murine peritoneal macrophages s dose and stram
dependent. The peak production of NO has sained n
10 pepdinl for all LPSs, Dr. Lopes-Urratia , L, [11) also
found that the same concentration of LPS 10 upfml
induced optimun level of NO production on peritoneal
macrophages of rat, We can show that 519 was the



most potent inducer of NO in murine  peritoneal
macrophages. This is the first demonstration of NO
prsiuction by 519 LPS, Since NO is involved in Lhe
clearamce of the infection (13), LPS would play an
important role in nduction of NG protection against
the disease. Brocella LPS has been introduced as
candidate vaceine and its effect on 1L-12 production has
been  documented  (24.22). In conclusion,  we
demonstrated that the potency of various Bracella LPS
is different and 519 is the potent inducer of NO and
might be the hest candidale vactine,
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