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Application of antibiotic-loaded adipose-derived stem cells sheet to biofilm
infection
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o i In this study, we investigated a new treatment method for ﬁeriprosthetic
joint infection (PJI) using adipose-derived stem cells (ADSCs). First, we established a treatment

using "antibiotic-loaded ADSCs sheets" in combination with our original sheet technology, and then
investigated the antibacterial effect of different administration methods. There were many
difficulties in creating a sheet of ADSCs containing a certain amount of antibiotics due to
technical problems, and furthermore, continuous research was necessary to create a stable sheet. In
the study of different administration methods, ADSCs and intravenous antibacterial therapy showed a
strong antibacterial effect on PJI model rats, with early recovery of body weight, reduction in

bacterial counts, and suppression of bone mineral density loss. The antibacterial effect may be
related to increased expression of cathelicidin.
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(1) MSSA PJl
Methicillin-resistant Staphylococcus aureus (M SSA:
ATCC 29213) MSSA  Tryptic Soy Broth MSSA 5mL
Tryptic Soy Broth 37°C Tryptic Soy Broth
37°C 1.2mm
(K-wire) MSSA 12
Wistar Medial para-patella
18 1.2mm K-
wire( ) MSSA PJ
(2) ADSCs (CPFX) ADSCs
ADSCs 12 Wistar ADSCs
3 ADSCs CD90+
3 ADSCs(1x 10°cellgml) CPFX(100mg/l) 24
(CPFX) ADSCs 1 over confluent
(Ascorbate-2-phosphate) (CPFX)
ADSCs
(3) MSSA PJl
No treatment (n=6) Antibiotics
(ciprofloxacin [3.0mg/kg/day b.i.d.]; n=6) ADSCs with antibiotics. ADSCs
(ciprofloxacin [3.0mg/kg/day b.i.d.] + ADSCs [5.0x10° cells 30 6 18 b.i.d];
n=6) 3 Modified Rising u CT
CFU assay mMRNA
1 37 14 3
Modified Rissing
p CT K-wire (BMD)
3 (3D)
CFU assay
Real-
Time Reverse Transcription-Polymerase Chain Reaction (Real-time RT-PCR)
(TNF-a IL-6 IL-1b) (rCRAMP) mRNA
(GAPDH) 2-A A Ct
Shapiro-Wilk
+ SD SPSS 27.0
(SPSS, Inc., Chicago, IL, USA) 3 ANOVA

Tukey multiple means post-test P<0.05
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ADSCswith antibiotics (p 0.001vs
No treatment ; p = 0.009 vs Antibiotics ) ADSCs with antibiotics
modified rissing score Antibiotics ADSCswith antibiotics
(p 0.001 vs No treatment ; p = 0.359 vs Antibiotics ) p CT BMD
No treatment 506.6+ 12.7 mg/cm® Antibiotics 516.2+ 23.1 mglcm® ADSCs with
antibiotics 589.2+ 46.8 mg/cm® ADSCswith antibiotics BMD
3D u CT No treatment Antibiotics Osteolysis
CFU assay No treatment 150.7+ 72.1x 10*CFU/ml Antibiotics
55.0+ 72.1x 10* CFU/ml, ADSCs with antibiotics 17.0+ 15.3x 10* CFU/ml ADSCs
with antibiotics (p =0.013 vs No treatment  ; p = 0.024 vsAntibiotics )
No treatment Antibiotics
ADSCswith antibiotics
Real time RT-PCR ADSCswith antibiotics rCRAMP (p=0.002vs
Notreatment ;p=0.049vsAntibiotics ) TNF-a IL-6 ADSCswith antibiotics
No treatment (TNF-a , p=0.010 vs No treatment ; IL-6, p = 0.010 vs
No treatment ) Antibiotics IL-1b 3
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Combined Therapy of Adipose-Derived Mesenchymal Stem Cells and Antibiotics has a Good Antibacterial Effect for Methicillin-
Sensitive Staphylococcus Aureus in a Rat Periprosthetic Joint Infection Model
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