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Fig. 1 Photomicrographs showing the exposed left lung in non-injured group (N), injured group (A), PGA model group (B)

and PRP model group (C).
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group (C).

The pleura in C group was thicker than that in B and A groups.

X 20

Fig.2 Light microscopic photographs of lung tissue (HE stain) in injured group (A), PGA model group (B) and PRP model

%20 (original magnification)
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Table 1  The thickness of the healing pleura 2 weeks after treatment in lung injured group (A), PGA model group (B) and PRP
model group (C).
Note the thicker pleura in C-model group compared with that in A and B group.
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2 g
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0.4
0.2 I 1 L
0 i L

Factor-VII

X 20

Fig.3 Immunohistochemical staining: PCNA, HBMB-1 and Factor-VIII in the lung.

At injured group, B: PGA model group, C: PRP model group. Insets indicate the boundary between the lung and

chest wall.  X20 (original magnification)
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Table 2 Strength of pleura in injured group (A), PGA model group (B) and PRP model group (C).

S.E.M. of five animals for each point.
*p<0.05, ***p<0.01 compared with injured grou

AMF fth 7 44« Platelet rich plasma (PRP) % Fw» 7z ks PSR 9 % FEERURRTET
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Values are means =

p (A), **p<0.05 compared with non-injured group (N).
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Abstract

[Background] In the field of respiratory surgery, a pulmonary air leak caused by injury to the visceral pleura, which
covers the entire pulmonary surface, is a pathologic condition that is often difficult to treat. At present, fibrin glue and
polyglycolic acid (PGA) felt sealant are used clinically for the treatment of this condition. Efficacy has been demonstrated
for both of these materials, but several problems remain, including safety and dosage limitations. Based on this background,
we investigated the regenerative effect of platelet rich plasma (PRP), obtained by centrifugal separation of autologous blood,
during the wound-healing process of pleura.

[Materials and Methods] Female Wistar rats of § weeks of age were used in the study. 5 ml of whole blood was
collected from the rats and centrifuged at 130 g for 10 minutes. 1 ml of buffy coat was collected and PRP was isolated. A
left thoracotomy was performed under general anesthesia and the left lung was exposed. A pulmonary injury model was
generated by contacting the lung surface with a heated metal probe, which is used for rat esophageal bougienage. A PGA
model was made by placing a PGA sheet on the site of injury of the lung surface, and a PRP model was generated by placing
a PGA sheet soaked with PRP mixed with 10% calcium chloride on the injured site. The presence or absence of pulmonary
air leakage was evaluated continuously, and histopathological evaluation (HE staining), immunohistochemical examination
and a strength test were performed 2 weeks after treatment.

[Results]  Closure of the pulmonary leak at an early stage was achieved only in the PRP model. The histopathological
examination showed that the thickness of the healing pleura was 0.17 mm in the lung injury model, 0.6 mm in the PGA model,
and 1.5mm in the PRP model. Immunohistochemical staining for PCNA, Factor VIII, and HBME-1 resulted in larger
positive areas in the PGA and PRP models than in the lung injury model. In the healing pleura strength test, significantly
greater strength was demonstrated in the PGA and PRP models, compared to the lung injury model (P<0.05).

[Discussion] Healing of injury to the pulmonary pleura was promoted by PRP, suggesting that neovascular and cellular
proliferation induced by PRP may lead to stronger reproductive construction of the plexus, thereby making tissue repair more
rapid and viable. Therefore, our results suggest that use of a self-tissue repair factor for prevention of recurrent pneumothorax
or management of postoperative intractable pulmonary leakage is effective for stronger and safer pleura regrowth.

{Key words> Regeneration, Platelet rich plasma (PRP), Pulmonary air leak, Pleura, Pneumothorax




