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Abstract

Background. Gram-negative bacterial sepsis contributes to high mortality and morbidity rates in the intensive ca-
re units. The lipopolysaccharide-binding protein (LBP) plays a major role in mediating effects of lipopolysaccha-
ride (LPS) on the immune system. The aim of this study was to revaluate the role of LBP in LPS-induced produc-
tion of tumor necrosis factor (TNF-0) in human peripheral mononuclear cell (PBMC) cultures and to investigate
potential regulatory activity of lactoferrin (LF) in this model.

Objectives. The aim of this study was to verify the role of LBP in the TNF-a response of human PBMC to high
and low LPS doses and to investigate the effects of bovine lactoferrin in the context of LBP-LPS interaction.
Material and methods. PBMC were isolated from 20 healthy donors, males and females, 24-54 years old. Two
methodological approaches were applied. In the first one, PBMC were exposed to LPS and/or LF in culture me-
dium containing 5% untreated autologous plasma or plasma pretreated with neutralizing dose of anti-LBP antibo-
dies. In the second system, PBMC were exposed for 2 h to LPS, LF and/or LBP in a serum-free medium, followed
by addition of 5% autologous plasma. The doses of LPS were 5 pig/mL or 100 ng/mL, LF-20 pg/mL and the con-
centrations of LBP ranged from 1.4 pg/mL to 20 pg/mL. TNF-a activity was determined in 24 h culture superna-
tants in a bioassay.

Results. We demonstrated that LBP had a role in eliciting TNF-a production by low and high LPS doses, that ac-
tions were, however, regulatory and not only confined to the accessory function in LPS-induced cytokine produc-
tion. However, in low-responding blood donors LBP seemed to be necessary for LPS-induced TNF-a production.
LF regulated TNF-a production in the absence of LBP and was able to replace the action of LBP in low-respon-
ding subjects. Addition of exogenous LBP in serum-free medium revealed that high LBP doses (1.4 and 0.3 pg/mL)
did not restore normal TNF-a production observed in untreated cultures, but low doses of LBP (80-250 pg/mL.) al-
lowed to reconstitute high TNF-o production. Inclusion of LF to the experimental system partially restored lack of
TNF-a induction at high LBP doses.

Conclusion. LBP appeared to be regulatory in mediating effects of both low and high LPS-doses and these actions
were dependent on the immune reactivity of blood donors. LF, beside of its regulatory effects, in the absence of
LBP, was able to replace the action of LBP. In addition, LF did not compete with LBP in LPS-induced TNF-a pro-
duction as reported elsewhere. This study supports the notion that the response to LPS is regulated by more than
one soluble serum mediator (Adv. Clin. Exp. Med. 2003, 12, 1, 23-31).
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Streszczenie

Wprowadzenie. Sepsa wywotana zakazeniami przez bakterie Gram-ujemne przyczynia si¢ do wysokiej smiertel-
nosci i powiktan na oddziatach intensywnej terapii. Biatko wigzace lipopolisacharyd (LBP) odgrywa gtéwna role
w mediowaniu efektéw LPS na uktad immunologiczny. W pracy oceniono role LBP w wytwarzaniu czynnika ne-
krozy nowotworéw (TNF-a) indukowanego LPS, w ludzkich komérkach jednojadrzastych z krwi obwodowej
(PBMC) oraz zbadano regulatorowe dziatanie laktoferyny (LF) w tym modelu.

Cel pracy. Weryfikacja roli LBP w wytwarzaniu TNF-a przez ludzkie PBMC w odpowiedzi na wysokie i niskie
dawki LPS i zbadanie efektow dziatania bydlecej LF w kontekscie interakcji LBP-LPS.

Material i metody. PBMC izolowano od 20 zdrowych dawcow, kobiet i mgzczyzn w wieku 24-54 lat. Zastoso-
wano dwa modele doswiadczalne. W pierwszym, PBMC eksponowano na LPS i/lub LF w ptynie hodowlanym za-
wierajacym 5% nietraktowane, autologiczne osocze lub osocze traktowane neutralizujacg dawkg przeciwciat anty-
-LBP. W drugim systemie PBMC eksponowano przez 2 godziny na LPS, LF i/lub LBP w medium hodowlanym
pozbawionym surowicy, nastepnie dodawano 5% autologicznego osocza. LPS uzyto w dawkach 5 pg/ml lub
100 ng/ml, LF — 20 pg/ml, a stezenia LBP w przedziale 1,4-20 pg/ml. Aktywnos¢ TNF-O oznaczano w superna-
tantach znad 24-godzinnej hodowli stosujac metode biologiczna.

Whyniki. LBP odgrywata rolg w zwigkszeniu wytwarzania TNF-0 indukowanej niskg i wysokg dawkg LPS. Dzia-
tanie to bylo jednakze regulatorowe i nieograniczone jedynie do funkcji pomocniczej w indukcji wydzielania
TNF-a przez LPS. U dawcéw stabo reagujacych na LPS, LBP wydawalo si¢ jednak niezbedne do indukcji TNF-a
przez LPS. LF regulowata wydzielanie TNF-a w nieobecnosci LBP i byla zdolna do zastgpienia dziatania LBP
u dawcow stabo reagujacych na LPS. Dodatek LBP w medium hodowlanym bez surowicy ujawnil, ze wysokie
dawki LBP (1,4 1 0,3 pg/ml) nie doprowadzily do odnowy produkcji TNF-a obserwowanej w hodowlach nietrak-
towanych, ale niskie dawki LBP (80-250 pg/ml) przywracaly wysokg produkcje TNF-a. Dodatek LF do systemu
doswiadczalnego czgsciowo przywracal zdolnos¢ do indukcji TNF-a przy wysokich stezeniach LBP.

Whioski. LBP okazato si¢ regulatorowe w indukcji wydzielania TNF-O przez malq i duzg dawke LPS i ta wiasci-
wos¢ zalezata od immunologicznej reaktywnosci dawcow krwi. LF, oprécz jej regulatorowych efektéw, w nieobec-
nosci LBP byla zdolna do zastapienia dziatania LBP. LF ponadto nie wspélzawodniczyta z LBP w wytwarzaniu
TNF-a indukowanej LPS. Opisane wyniki sg zgodne z opinig, ze odpowiedZ cytokinowa na LPS jest regulowana
przez wigcej niz jeden czynnik surowicy krwi (Adv. Clin. Exp. Med. 2003, 12, 1, 23-31).

Stowa kluczowe: biatko wiazace lipopolisacharyd, lipopolisacharyd, laktoferyna, jednojadrzaste komorki krwi

obwodowej, czynnik nekrozy nowotworéw o.

Mortality and morbidity, resulting from gram
negative bacteria sepsis, still remain unresolved
problems in intensive care units. Numerous rese-
arch efforts provided insight into mechanism of li-
popolysaccharide-induced septic shock in experi-
mental animals and humans [for review see 1].

It is generally accepted that recognition of
LPS by cells is accomplished via CD14 receptors
[2]. Since CD14 is devoid of cytoplasmatic doma-
in, thus unable to transmit activating signals, it is
postulated that it cooperates with toll-like recep-
tors for delivery of such signals [3]. CD14 exists
also in a soluble form (sCD14) enabling cells,
which lack CD14, to respond to LPS [4]. Although
a critical role of CD14 in initiating response to
LPS has been demonstrated in several models [5,
6], involvement of other receptors, such as
CD11c¢/CDI18 [7], moesin [8] and a 70 kDa prote-
in [9] was also suggested. Surprisingly, mice lac-
king CD14 and TLR-4 were shown to be resistant
to gram negative sepsis [10] indicating that other
mechanisms of LPS recognition are operating. In
addition, higher concentrations of LPS may not re-
quire participation of CD14 [11, 12].

LBP is a 65-kDa protein present in blood at
concentration of 2-20 pg/mL [2], produced by liver
and lung. It was shown that the LBP gene is trans-

criptionally activated during the acute phase re-
sponse [13] and LBP levels may reach concentra-
tion up to 200 pg/mL [14]. The protein, originally
isolated from rabbits [15] strongly enhances bin-
ding of LPS monomers from aggregates to CD14
[16] resulting in increase of sensitivity of cells to
LPS [17-19]. LBP was also shown to accelerate and
augment phagocytosis of Escherichia coli by alve-
olar macrophages [19]. Also, it was demonstrated
that a second role of LBP is to remove excess of
LPS into HDL fraction which results in LPS neutra-
lization [2], so that the actual role of LBP is to ade-
quately stimulate the immune system with LPS.
Lactoferrin (LF) belongs to the family of pro-
teins involved in iron metabolism and represents
a very important element of the innate defense sy-
stem. The protein is abundant in secretory fluids of
mammals [20] and can be found in secondary gra-
nules of circulating neutrophils [21]. The serum le-
vel of LF upon infection [22] or clinical insult [21]
is significantly elevated. LF presents a wide array
of antibacterial actions, both direct [23] and indi-
rect [24], as well as protective properties in expe-
rimental endotoxemia [25, 26]. Inhibition of proin-
flammatory cytokines [25] and free radicals [27]
may account for those actions. The protective ac-
tion of LF in endotoxemia may also derive from
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the ability of LF to bind LPS and lipid A [28, 29].
Recently, Elass-Rochard et al. [30] showed that LF
may interfere with LPS/CD14 interaction by com-
petition of LF with LBP. The consequences of
such interaction in terms of cytokine production
were, however, not studied.

Majority of investigations on the role of LBP
in mediation of LPS effects has been performed in
the mouse model or cell lines and the studies in the
human model are scant. Recently we demonstrated
regulatory effects of bovine lactoferrin, given oral-
ly, on several immune parameters of healthy indi-
viduals and patients subjected to surgery [31, 32].
The actions of LF were differential and depen-
dent on immune status of individuals. The aim of
this study was to verify the role of LBP in the
TNF-a response of human PBMC to high and
low LPS doses and to investigate the effects of
bovine lactoferrin in the context of LBP-LPS in-
teraction.

Material and methods

Lactoferrin, LPS
and other reagents

Low endotoxin bovine milk lactoferrin (< 4.4
EU/mg, < 25% iron saturated) and bacterial endo-
toxin (Escherichia coli, Serotype 0111:B4, 3 x 10°
EU/mg) were purchased from Sigma Chemical
Company, MO, USA. Human LBP and rabbit an-
tiserum to human LBP were purchased from Bio-
metrics GmbH, Germany. All chemicals were of
analytical grade.

Isolation of PBMC
and plasma

Venous blood (20 mL) was taken from healthy
donors, males and females, 24—54 years old, into
heparinized syringes. The blood donors gave their
written consent to donate blood. After a short time
sedimentation of blood cells (5 min), 1 mL of pla-
sma was removed for cell culture (see below).
Blood was diluted 2 x with PBS and centrifuged
on a Ficoll-uroproline gradient (1.077 g/mL). The
cells from the interphase were 80% lymphocytes
and 20% monocytes, as determined microscopi-
cally by staining the cell smears. The cells were
washed twice with PBS and resuspended in 1640
RPMI medium containing 0.05 M glutamine, so-
dium pyruvate and 2 mercaptoethanol, at concen-
tration of 10%/mL.

Cell culture
and cytokine induction

In the first model, PBMC (3 x 10%well/2 mL
in 24 well plates) were exposed to the action of LF
and/or LPS in a culture medium containing 5% au-
tologous plasma or plasma pretreated for 1 hour at
37°C with neutralizing concentration of rabbit an-
tiserum to human LBP anti LBP antibody (dilution
1/100, for 1 h at 37°C). LF was used at concentra-
tion 20 pg/mL and LPS (Sigma, E. coli serotype
0111:B4, lot-4130) at doses 5 pg and 100 ng/mL.
In the second model, PBMC (2 x 10%well/2 mL),
were exposed for 2 h to LPS, LF and/or LBP in
a serum-free medium (1640 RPMI, glutamine, so-
dium pyruvate, 2 ME — containing 0.1% BSA, Mi-
les Laboratories, LTD, code 81003-3), followed by
addition of 5% autologous plasma. The doses of
LPS was 5 pg/mL, LF — 20 pg/mL and the concen-
tration of LBP ranged from 1.4 pg/mL to 20 pg/mL.
After an overnight culture in a cell culture incuba-
tor the supernatants were harvested and assayed
for the TNF-a activity in a bioassay [33].

Determination
of TNF-a activity [33]

For determination of TNF-a activity the indi-
cator clone WEHI 164.13 was used. The cells we-
re washed 3 times with Hanks’ solution and resu-
spended in RPMI 1640, supplemented with 10%
FCS, glutamine and antibiotics at a concentration
of 2 x 10°/mL. The cells were then distributed in-
to 96-well, flat-bottom plates (2 x 10%well). Se-
rially diluted plasma samples were prepared on se-
parate plates and transferred to microtiter plates
containing WEHI 164.13 indicator cells. The me-
dium contained in addition 1 pg/mL of actinomy-
cin D to increase sensivity of the assay. After an
overnight incubation the survival of cells was de-
termined using MTT colorimetric assay [10]. The
results of TNF-a activity are presented in pg/mL
where 10 picograms of TNF-a correspond to 1
unit of activity when tested a recombinant human
TNF-a (kindly delivered by Prof. W. Stec, Depart-
ment of Bioorganic Chemistry, Centre of Molecu-
lar and Macromolecular Studies, Polish Academy
of Sciences, £.6dz, Poland) [8]. 1 unit of TNF-a
was calculated as an inverse dilution of a given
plasma sample where 50% survival of WEHI
164.13 cells took place.
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Colorimetric determination
of cell proliferation/death

The assay was performed according to Hansen
[34]. Briefly, MTT solution, 5 mg/mL in 0.9%
NaCl, was added in a volume of 25 uL/well and in-
cubated for 2—4 hours. Then, 100 pL of a lysing
buffer was added (20% SDS, 50% DMEF, pH 4.7).
After an overnight incubation at 37°C the optical
density (OD) was measured using ELISA reader
Dynatech 5000, at the wavelength of 550 nm and
reference wavelength of 630 nm.

Results

Effects of LBP neutralization
on TNF-a production by PBMC
cultures and regulatory

action of LF

The effects of LBP neutralization with anti-
LBP antibodies on cytokine production by PBMC
cultures, in the presence of LPS or/and BLF are
presented in Table 1. The experiments were per-
formed on 13 blood donors differing in their abili-
ty to produce TNF-a spontaneously and upon LPS
induction. The donors are listed according to their
increasing ability to produce LPS-induced TNF-a.
In these experiments a low LPS dose (100 ng/mL)
was used. In the normal culture conditions LPS sti-
mulated TNF-a production except of donors 5, 11,
12 and 13. However, in these donors and in donor
8, the inactivation of LBP resulted in an increase
of LPS-induced cytokine production. The regula-
tory effect of LF was observed in 1 and 9 (down-
regulation) and donors 2 and 3 (upregulation) in
the normal culture conditions. The majority of do-
nors were resistant to regulatory action of LF in
the normal culture conditions, however, in the ab-
sence of LBP, LF behave differently. For example,
in donor 1, LF apparently replaced the action of
LBP (reconstitution of LPS-induced response), in
two cases [4 and 8] LF reduced LPS-induced
TNF-a to the background levels. On the other
hand, in donors 5, 11 and 13 LF was downregula-
tory and in donor 10 upregulatory. Donors 6 and 7
appeared to be resistant to regulatory action of LF
in both experimental conditions. In the Table 2, the
results of a similar study are presented using
a high dose of LPS (5 pg/mL) as TNF-a inducer.
It is of interest that in donor 2 inactivation of LBP
caused very significant reduction in the ability of
LPS to induce TNF-a, whereas LF was able to re-
constitute the cytokine production to the levels ob-

served in the cultures non treated with anti-LBP
antibody. The actions of LF were up- (donor 2) or
down-regulatory (donor 1) with respect to induci-
ble TNF-a production. In the case of donor 4, LF
stimulated the spontaneous TNF-o production
whereas in donor 7 that type of cytokine response
was inhibited. Removal of LBP resulted in recon-
stitution of anti-LPS response (donor 2) and decre-
ases of the LPS-induced TNF-a production (do-
nors 1, 4 and 3).

The effects of egzogenous LBP
on TNF-a production

To directly assess significance of LBP in LPS-
induced TNF-a production the decreasing doses
of LBP were added to the plasma-free cultures
(Tab. 3). After 2 h the cultures were supplemented
with 5% autologous plasma. Although the TNF-a
values registered in unmanipulated PBMC cultu-
res from that donor were as following (pg/mL):
medium only — 717 pg, LPS — 11.144, BLF - 110,
LPS/BLF — 13 165, the spontaneous TNF-a pro-
duction in the plasma-free experimental system
was1498 pg/mL and the action of LPS was inhibi-
tory (208 pg/mL). Addition of high LBP doses (1.4
and 0.3 pg/mL) were inhibitory with respect to
LPS-dependent TNF-a production, whereas the
dose range 80 ng — 250 pg/mL increased the abili-
ty of cells to produce TNF-a to the levels observed
in control cultures containing from the beginning
5% plasma (11.144 pg/mL). BLF, added at a dose
20 pg/mL changed the dose response at high LBP
concentration (1.4 and 0.3 pg/mL) by significantly
elevating the cytokine production.

Discussion

In this study we report several interesting fin-
dings associated with the role of LBP in TNF-a
production by LPS in human peripheral blood mo-
nonuclear cell cultures. First, the actions of LPS,
in terms of the ability to induce TNF-a produc-
tion, depended on the reactivity of individual blo-
od donors and LPS dose. We also showed that the
actions of LPS were dependent on the presence of
LBP, in low TNF-a producers. The requirement
for LBP was, however, not absolute since in many
cases removal of LBP resulted in a better stimula-
tion of TNF-a by LPS. The addition of small do-
ses of LBP to the serum-free medium reconstituted
inducible TNF-a production to observed in con-
trol, unmanipulated cultures. However, high doses
of LBP were, not effective. LF was regulatory with
regard to LPS-induced TNF-a production in both



Table 1. Effects of LBP neutralization on LPS and BLF-induced production of TNF-a in human PBMC cultures: low dose
of LPS (100 ng/mL)

Tabela 1. Wptyw neutralizacji LBP na wytwarzanie TNF-a w hodowlach ludzkich komérek jednojadrzastych indukowane
LPS i BLF - zastosowanie malej dawki LPS (100 pig/ml)

Donor No. Experimental conditions Autologous plasma Anti-LBP-treated plasma
(Numer dawcy) (Warunki doswiadczenia) TNF-a (pg/mL) TNF-a (pg/mL)
(Dodatek autologicznego (Osocze traktowane
osocza ) przeciwcialem anty-LBP)
1 - 23 31
LPS 281 39
BLF 96 16
LPS+BLF 121 204
2 - 38 48
LPS 189 361
BLF 48 70
LPS+BLF 727 758
3 - 46 12
LPS 352 709
BLF 20 25
LPS+BLF 706 787
4 - 48 31
LPS 376 745
BLF 73 87
LPS+BLF 406 74
5 - 390 385
LPS 427 1412
BLF 432 112
LPS+BLF 442 785
6 - 20 64
LPS 734 839
BLF 24 76
LPS+BLF 723 760
7 - 38 45
LPS 756 777
BLF 37 104
LPS+BLF 795 807
8 - 38 99
LPS 841 1631
BLF 32 109
LPS+BLF 866 96
9 - 103 28
LPS 883 806
BLF 199 447
LPS+BLF 415 890
10 - 29 33
LPS 1511 803
BLF 33 49
LPS+BLF 1646 1638
11 - 1739 387
LPS 1605 2988
BLF 925 1306
LPS+BLF 1616 1594
12 - 2272 2170
LPS 2256 3793
BLF 1824 1890
LPS+BLF 1943 3576
13 - 2024 2240
LPS 402 3496
BLF 2002 1657
LPS+BLF 2169 2076

PBMC (3 x 10%well/2 mL) were incubated for 24 h in culture medium containing autologous plasma or autologous plasma
pretreated with neutralizing concentration of anti LBP antibody. LPS was used at concentration 100 ng/mL and BLF
— 20 pg/mL. After the incubation the supernatants were assayed for TNF-a activity.

PBMC (3 x 10%hodowl¢/2 ml) indukowano przez 24 godziny w medium hodowlanym zawierajagcym autologiczne osocze
lub osocze uprzednio traktowane neutralizujacym stezeniem przeciwciat anty-LBP. LPS uzyto w stezeniu 100 ng/ml, a BLF
— 20 pg /ml. Po inkubacji w supernatantach oznaczano aktywnos¢ TNF-a.
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Table 2. Effects of LBP neutralization on LPS and BLF-induced production of TNF-a: high dose of LPS (5 pg/mL)

Tabela 2. Wptyw neutralizacji LBP na produkcj¢ TNF-0 indukowang LPS i BLF — wysoka dawka LPS (5 pg/ml)

Donor No.
(Numer dawcy)

Experimental conditions
(Warunki doswiadczenia)

LPS
BLF
LPS+BLF

LPS
BLF
LPS+BLF

LPS
BLF
LPS+BLF

LPS
BLF
LPS+BLF

LPS
BLF
LPS+BLF

LPS
BLF
LPS+BLF

LPS
BLF
LPS+BLF

Autologous plasma Anti-LBP-treated plasma
TNF-a (pg/mL) TNF-a (pg/mL)
(Dodatek autologicznego (Osocze traktowane
0socza) przeciwcialem anty-LBP)
390 385
739 1529
432 112
403 438
60 62
1464 198
79 89
2900 2944
1739 387
1685 3173
925 1306
1792 1521
98 58
3004 770
348 109
3137 689
2024 2240
3528 3984
2004 1657
2984 3354
2272 2170
3840 4254
1824 1890
3958 4070
718 691
11 144 23 579
110 411
13 165 14 288

PBMC (3 x 10%well/2 mL) were incubated for 24 h in culture medium containing autologous plasma or autologous plasma
pretreated with neutralizing concentration of anti LBP antibody. LPS was used at concentration 5 pg/mL and BLF — 20 pg/mL.
After the incubation the supernatants were assayed for TNF-a activity.

PBMC (3 x 10%hodowl¢/2 ml) indukowano przez 24 godziny w medium hodowlanym zawierajagcym autologiczne osocze
lub osocze uprzednio traktowane neutralizujacym stezeniem przeciwcial anty-LBP. LPS uzyto w stgzeniu 5 pig/ml, a BLF —
20 pg /ml. Po inkubacji w supernatantach oznaczano aktywnos¢ TNF-a.

untreated as well in anti-LBP treated cultures and
relevant controls. More importantly, in low-re-
sponding blood donors, LF could substitute for the
action of LBP in LBP-deprived culture medium. In
addition, LF enhanced LPS-induced TNF-a pro-
duction at high LBP concentration (Tab. 3).

Our results are in accordance with the recently
postulated roles for LBP in mediating response of
cells to LPS [16-19]. They also support the findings
[35, 36] that LBP may in fact inhibit LPS-induced
cytokine production. We demonstrated that removal
of LBP, particularly in moderate and high respon-
ders, enhanced LPS-induced TNF-a production. On
the other hand, in two low-responding individuals,
inactivation of LBP significantly decreased the abi-
lity of LPS to induce TNF-a. Also, when cytokine
induction was performed in serum-free medium, ad-
dition of small amounts of LBP was sufficient to re-

store high TNF-a production induced by LPS. Mo-
reover, the removal of LBP had similar consequen-
ces when nanogram or microgram doses of LPS we-
re used. This suggests that LPB plays a role in induc-
tion of anti cytokine response to both low (nano-
grams) and high (micrograms) LPS doses.

The described model of evaluating the role of
LBP and LF in LPS-induced cytokine production
is far from being perfect as most of the in vitro sy-
stems. However, assessment of regulatory actions
of LBP and LF in such a system has apparent ad-
vantage over murine or cell line models since it
takes into consideration the immune status of in-
dividual donors as reflected by variations in the
susceptibility to the regulatory actions of the de-
scribed regulatory proteins. It is well known, for
example, that the ability to produce cytokines, in
particular TNF-a [37] in is under genetic control.



LBP and lactoferrin in TNF-a production

29

Table 3. The role of LBP and LF in the induction of TNF-a by LPS

Tabela 3. Rola LBP i LF w indukcji TNF-a przez LPS

Experimental conditions Dose/mL TNF-a (pg/mL)
(Warunki doswiadczenia) (Dawka/ml)

Medium only containing 5% plasma - 717
A LPS S5 pug 11 144
BLF 20 pg 110
LPS+BLF 5120 pg 13 165
B Medium only - 1498
LPS S pug 208
BLF 20 pg 68
LPS+BLF 5120 pg 711
C LPSs+LBP 1.4 pg 119
0.3 pg 122
80 ng 7087
20 ng 11537
5ng 12 604
1 ng 12 407
250 pg 11 340
80 pg 329
20 pg 285
D LPSs+LBP+BLF 1.4 pg 3593
0.3 pg 6582
80 ng 6722
20 ng 11 087
5ng 13 024
1 ng 6610
250 pg 10 891
80 pg 184
20 pg 757

PBMC (3 x 10%well/2 mL) were incubated in autologous plasma-containing medium (A) or preincubated with medium wi-
thout plasma with addition of LPS, BLF or BLF and LPS at indicated doses (B, C, D). The concentration of LPB ranged
from 1.4 pg to 20 pg/mL. After 24 h incubation the supplements were harvested for determination of TNF-a activity.

PBMC (3 x 10%hodowle¢/2 ml) byly indukowane w obecnosci medium zawierajgcego autologiczne osocze (A) lub
preinkubowane w medium bez osocza z dodatkiem LPS, BLF lub BLF i LPS podanych dawkach (B, C, D). St¢zenie LBP bylo
w granicach od 1,4 pg do 20 pg/ml. Po 24-godzinnej inkubacji supernatanty byly zbierane do oznaczania aktywnosci TNF-a.

That phenomenon was evident as the ability of
PBMC cultures to produce TNF-a, spontaneously
or upon LPS addition was differential. High back-
ground TNF-a production observed in most ca-
ses, was probably due to specific culture condi-
tions enabling contact of monocytes and T cells
(such a fraction contains these cell types at 20:80
ratio). In our earlier studies we revealed pheno-
menon of IL-1 secretion in co-cultures of synge-
neic macrophages and T cells [38]. Nevertheless,
despite high spontaneous TNF-a production, LPS
induced additional TNF-a in a dose-dependent
manner (Tab. 1 and 2).

The ability of LF to induce cytokines in vivo
[39] and in vitro [40] has been previously demon-
strated and is dose-dependent. LF can interact with
various cell types and, for example, it may induce in
T cells signals used by mitogens [41]. Relevant to
the present study was our investigation on the regu-
latory activity of LF in LPS-induced LFA-1 expres-
sion on PBMC [42]. We showed that the actions of
LF were diverse depending on the constitutive

expression of LFA-1 in individual blood donors and
the effects of LPS. Interestingly, in that cases the re-
gulatory actions of LF were blocked after additions
of anti-TNF-a antibodies. An important finding of
this study was the apparent lack of interference of
the LBP function by lactoferrin which is in contrast
with the results of Elass Rochard et al. [30]. The di-
screpancy in the results could be due to the different
experimental models. In addition, LPS receptors
other than CD14 may mediate LPS action.

In summary, the results indicate that LBP
plays, in fact, an important regulatory role in
LPS-induced cytokine production. It is, to our
knowledge, the first report individually evalu-
ating the role of LPB in LPS-induced cytokine
production in PBMC from human blood donors.
Nevertheless, LBP appears to represent only one
of the elements of the immune system control-
ling reactivity to LPS. In addition, it seems that
lactoferrin may also mediate the responsiveness
of blood cells to LPS in the category of low-re-
active individuals.
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Komunikat

Uprzejmie zawiadamiamy, ze

XXXV Zjazd Towarzystwa Internistéw Polskich odbedzie sie
w Katowicach w dniach 9-12 wrzesnia 2004 r.

Zjazd bedzie mial charakter naukowo-szkoleniowy, bedzie taczyl prezentacje osiggnigé naukowo-
-badawczych z ich zastosowaniem praktyczno-klinicznym, a takze przedstawieniem wykladéw pod-
sumowujacych aktualne poglady na najwazniejsze zagadnienia specjalnosci wchodzacych w sktad
nauki o chorobach wewngtrznych.

Zapraszamy do Katowic lekarzy internistow, lekarzy rodzinnych i wszystkich interesujacych sie
problemami medycyny wewnetrznej i wierzymy, ze dzigki Paristwa obecnosci Zjazd stanie si¢ Swigtem
polskiej interny i przyniesie wiele korzysci zawodowych i mitych wspomnien.

Zainteresowanych prosimy o kontakt z Sekretariatem Komitetu Organizacyjnego:
Katedra i Klinika Choréb Wewnetrznych i Reumatologii Slaskiej Akademii Medycznej
ul. Ziotowa 45/47
40-635 Katowice
tel.: 32-202 40 25 w. 1290; fax: 32-202 99 33
e-mail: zjazdTIP @infomed,slam.katowice lub ekucharz@slam.katowice.pl

dr n. med. Anna Kotulska prof. dr hab. Eugeniusz J. Kucharz
Sekretarz Komitetu Organizacyjnego Przewodniczacy Komitetu Organizacyjnego
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