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The Effect of Freezing-thawing Activated Platelet Rich Plasmas (PRP) on
the Proliferations of Bacteria

Young Ae Lim', SaeYun Baik?, Wee Gyo Lee'

Department of Laboratory Medicine, Ajou University School of Medicine', Suwon,
Green Cross Reference laboratoryz, Yongin, Korea

Background: Fresh platelet rich plasma (PRP) gel has been reported to have anti-bacterial properties. We
evaluated the anti-bacterial effects of liquid type activated PRP (tAPRP) using thrombin and heparin treatment
after a freezing-thawing (F-T) procedure, using a disk diffusion method.

Methods: PRP and platelet poor plasma (PPP) were prepared from CPDA-1 anticoagulated blood received from
20 donors. PRP was concentrated to 8 times the base platelet counts of donors for the first trial and to 11
times the base platelet counts of donors for the second trial. Both F-T PRP and F-T PPP were divided into
a nonactivated group and an activated (tA) group, which was then treated with bovine thrombin and CaCl,,
and heparin was added to prevent gel formation. The anti-bacterial effects of F-T PRP, F-T PPP, F-T tAPRP
with heparin and F-T tAPPP with heparin on S. aureus and P. aeruginosa were evaluated using a disk-diffusion
and direct dropping method. All experiments were duplicated.

Results: The inhibited diameters resulting for S. aureus and P. aeruginosa, using the disk-diffusion and direct
dropping method, were zero for all 20 sets of results for F-T PRP, F-T PPP, F-T tAPRP with heparin and
F-T tAPPP with heparin.

Conclusion: No anti-bacterial effects were detected for S. aureus or P. aeruginosa in the F-T PRP, F-T PPP,
F-T tAPRP with heparin and F-T tAPPP with heparin. This negative result may be due to the F-T treatment
and/or because liquid instead of gel form of PRP was used. The use of the disk diffusion method for the
determination of anti-bacterial ability of PRP may also be a factor in the negative study results. (Korean J
Blood Transfus 2011;22:221-230)
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Effect of PRP on Bacterial Proliferation
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Table 1. Blood counts of whole blood and platelet rich plasmas (PRP) after double centrifugation from 20 volunteer donors

Ist (n=20) 2nd (n=20)

P value
Mean SD Mean SD

Whole blood WBC (x10°L) 6.86 1.24 6.42 1.4 0.0875
Hb (g/dL) 13.07 1.67 12.58 1.6 0.0011
PLT (x10°/L) 142.3 28.3 178.0 48.5 0.0027
PRP WBC (x10%L) 4.56 9.05 1.85 1.1 0.1867
Hb (g/dL) 0.02 0.04 0.06 0.1 0.0165
PLT (x10°/L) 1,128.5 439.2 1,932.0 765.1 0.0001

Abbreviations: WBC, white blood cells; Hb, hemoglobin; PLT, platelet.
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Fig. 1. The agar plates coated with
Staphylococcus aureus (A) and
Pseudomonas aeruginosa (B) from a
donor. The 8 mm disks coated with
each 30 pL of freezing-thawing
(F-T) platelet rich plasma (F-T PRP),
F-T platelet poor plasma (F-T PPP),
F-T thrombin activated PRP (F-T
tAPRP) with heparin and F-T
thrombin activated PPP (F-T tAPPP)
with heparin, and the imprints
(arrows) of direct droppings of F-T
PRP, F-T PPP, F-T tAPRP with
heparin and F-T tAPPP with heparin
are shown on the agar plates.
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mm'E A= FEE A ErhFig. 1, Table
2). 4 AYARFE <dojAl E-T PRP F5H}
F-T PPP Z}7te] &4 33} w|EA s A4
Sk A A 29 HA| A= wigell el
HO 2 8. aureus®} P. aeruginosa’} AFe}Al 3t
2732 S. aureus 12} 8.9~9.7 mm, 22} 8.0~ 10.0
mm, P. aeruginosa 12+ 9.8~10.8 mm, 22} 8.0~
100 mm$lo™, A e EF 0 mm o] ik F
A3t 73%- PRPI} PPPT S. aureus®| V|24 S
of| At =217} FRf ot FAEA o)zt glgle

Table 2. Diameter (mm) of inhibition zones of disk diffusion method and imprints of direct dropping method for F-T
PRP, F-T PPP, F-T tAPRP with heparin or t-APPP with heparin on Muller-Hinton agars

Ist (n=20) 2nd (n=20)
Mean SD Mean SD
S. aureus
Drop F-T tAPRP with heparin 8.9 1.02 9.4 0.94
F-T PRP 9.7 1.34 9.8 0.62
P-value 0.002 <0.001
F-T tAPRP with heparin 8.9 1.02 9.4 0.94
F-T PPP 9.65 0.99 9.8 0.62
P-value 0.0025 <0.001
Disk F-T tAPRP with heparin 0 0 0 0
F-T PRP 0 0 0 0
F-T tAPPP with heparin 0 0 0 0
F-T PPP 0 0 0 0
P. aeruginosa
Drop F-T tAPRP with heparin 10.75 1.07 9.2 1.2
F-T PRP 9.75 1.55 8.3 0.73
P-value 0.042 <0.001
F-T tAPRP with heparin 10.75 1.07 9.2 1.2
F-T PPP 9.75 1.55 8.3 0.73
P-value 0.042 <0.001
Disk F-T tAPRP with heparin 0 0 0 0
F-T PRP 0 0 0 0
F-T tAPPP with heparin 0 0 0 0
F-T PPP 0 0 0 0

Abbreviations: PRP, platelet rich plasma; PPP, platelet poor plasma; F-T, freezing-thawing; tA, thrombin activation.
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Table 3. The possible factors that might affect different results between this study and others for anti-bacterial effects

on thrombin activated PRP

. Effect of addition of heparin
. The different total platelet counts

DN A W N =

. Effect of addtion of freezing-thawing procedure (F-T)

. The limitation of disk diffusion method to detect anti-bacterial effect of PRP
. Immediated release of growth factors from plateletst due to thrombin and F-T, both
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Fig. 2. The imprints of direct
droppings of F-T PPP, F-T PRP, F-T
tAPPP and F-T tAPRP on agar plates
coated with Staphylococcus aureus
(A, B) and Pseudomonas aeruginosa
(C, D). The imprints (arrows) of
direct droppings of F-T tAPRP or
F-T tAPPP without heparin are
marked by gel form. Abbreviations:
See Fig. 1.
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