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INTRODUCTION

s  Osteomyelitis is one of the most frequent musculoskeletal infections and results from bacterial inoculation during surgery, open fractures, or hematogenous spread.

concomitant antibiotic therapy.

TNF receptor-1 (TNF-R1), as well as downstream effector molecules, play important roles in the eradication of intracellular bacteria.

** Several studies have reported elevated levels of tumor necrosis factor (TNF), interleukin-1 (IL-1), and IL-6 in patients with bone infections.

** Interestingly, the use of TNF inhibitors (TNFi) has recently been shown to be beneficial in patients with non-bacterial osteomyelitis, leading to reduced bone loss. However, in bacterial osteomyelitis,

s Therefore, the question arises whether TNFi could also be useful in bacterial osteomyelitis to reduce bone destruction, provided that the bacterial infection is adequately controlled by surgery and
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MATERIALS AND METHODS

Saos-2 cells infection with S. aureus
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Osteoblasts seeded onto a 24-well plate (1X10%/well)
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After 2d, the cells were pretreated with TNF- a or IL-1B or
dexamethasone (1uM) or anti-TNF-a (10 pg/ml) for 3h

Saos-2 cells
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The cells were infected with S. aureus at an MOI of 30 oh

The cells were supplemented with gentamicin (30 pg/ml) to
remove extracellular bacteria %

Specified wells were treated with gentamicin (30 pg/ml) or
Rifampicin (8 pg/ml) along with TNF- a or IL-1,
dexamethasone (1uM), or anti-TNF-a(10 pg/ml)
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The cells were lysed or harvested at 20 h of treatment

S. aureus (MSSA/MRSA)
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10-fold serial dilution

100 pl of lysate

Intracellular bacterial burden analysis
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Harvested cells
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Annexin V and 7AAD
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Saos-2 infected , treated
with Rifampicin for 24h

Saos-2 osteogenic
differentiation with
TNF or its inhibitors

Fixed at 7 or
14 th day
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RESULTS

Intracellular bacterial burden analysis

Effect of anti TNF-o. and Dexamethasone

Effect of TNF-a and IL-18 on S. aureus on intracellualr S. aureus survival

Cells alone

Cell death analysis

Cells + S. aureus + gen

AAD (RED-R-HLog)

w, Plot P03, gated on PO1.Cells.singlets

1

10*

1

10°

11.43  R6_N/D

R5_LA

1.53

R4_EA

4.77

_alive : |
104 107 10° 104
AnnexinV/AF488 (GRN-B-HLog)

10°

PRTGBESD

w, Plot P03, gated on PO1.Cells.singlets

“149,25  R6_N/D

10° 10*

AAD (RED-R-HLog)
10°

.

PATHES

. Rreea 662

_alive
T10° 10*

AnnexinV/AF488 (GRN-B-HLog)

10° 10° 10°

intracellular survival
20000+ 6000+
_ ° - .
) ()]
2 15000- —{ 2
3 . N 8 4000- .
5 o] [ . 5 AR
" 10000 0
g o " £ 2000+ - :L. i
S 50001 s
. . v °
% v
0 T T T O'M T T
@ & N N & + Y3 o + 2
000 &éQ \4 x\\; € ,\xoe’ &éQ o® xoe &é
s ¢ & & &
: N &
é{‘ .se‘@ 0
A Q'\ Oz(\
Osteogenic differentiation
Osteoblast Osteoblast Osteoblast Osteoblast
Osteoblast Osteoblast plus osteogenic plus osteogenic plus osteogenic plus osteogenic
no osteogenic plus osteogenic stimulation stimulation stimulation stimulation
stimulation stimulation +IL-1B +IL-1B + TNF-o + TNF-a + anti-TNF-a

1,4

1,2

0,8

0,6

Nrmalized cell index

0,4

0,2

0,2

20

40

Cells + S. aureus +rif

AAD (RED-R-HLog)
2

w, Plot P03, gated on PO1.Cells.singlets

1

10*

1

10

17.61  R6_N/D

Ro LA 2,04

re En 442

10° 10°

AnnexinV/AF488 (GRN-B-HLog)

10°

PRTGBESD

Cells + S. aureus + gen +

TNF-ab

Cells + S. aureus + gen +
TNF

w, Plot P03, gated on PO1.Cells.singlets

w, Plot P03, gated on PO1.Cells.singlets

~118.56  R6_N/D

10*

1

AAD (RED-R-HLog)

10

RSIA 444

~118.02 R6_N/D R5_LA 3142

PERTGBED
10*

1

AAD (RED-R-HLog)

10°

10!

re_EA  5.36 =

10!

7388 wave | niea 512

T10° 10* 102 I 10°

10°

AnnexinV/AF488 (GRN-B-HLog)

105 T0° 10t 10? 10° 10 10°
AnnexinV//AF488 (GRN-B-HLog)

PRTGBESD

Real-time cell proliferation assay
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CONCLUSIONS AND PERSPECTIVES

¢ TNF-a and IL-1B reduce intracellular survival of S. aureus in osteoblasts.

¢ Rifampicin achieves almost full eradication of intracellular S. aureus in osteoblasts.

¢ The addition of anti-TNF-a or dexamethasone does not increase the number of intracellular bacteria, either in combination with rifampicin or

gentamicin.

** TNF-a treatment of S. aureus infected osteoblasts impairs bone formation, despite rifampicin treatment, whereas anti-TNF-a treatment maintains

osteogenic differentiation.

¢ Further cell death analysis and Real-time cell analysis showed that the anti-TNF-a antibody did not affect cell viability.

¢ A combination of antibiotic therapy, including rifampicin, with anti-TNF-a antibody might improve bone regeneration and outcomes in chronic

osteomyelitis.
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