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Light emitting diode irradiation influences the
release of PDGF—BB from platelet—rich fibrin
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ABSTRACT

Light emitting diode irradiation influences the
release of PDGF-BB from platelet-rich fibrin

Yoo Hyun Joo, D.D.S
Advisor : Prof. Kim Byung—-Ock, D.D.S., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

Phototherapy, such as lighting emitting diode (LED) and platelet—rich fibrin have
recently been used as a means of enhancing wound healing and new bone formation in
regenerative therapy. The aim of this study was to evaluate the release of three
growth factors, platelet—derived growth factors-BB (PDGF-BB), vascular endothelial
growth factor (VEGF), and insulin-like growth factor-1 (IGF-1) from the PRF clot
exudate serum irradiated with LED.

Blood collection was carried out on 20 healthy volunteers (non-smoker males
from 22 to 27 years of age). Blood of 20 m¢{ was collected from each volunteer.
Blood samples were taken in 10 m¢ glass—coated plastic tubes (without
anticoagulant) that were immediately centrifuged at 3,000 rpm (approximately 400g)
for 10 minutes. LED with 618 nm wavelength and 20 mW/cn' output power irradiation
was applied to the PRF membranes during 20—, 40— and 60—minutes, respectively.
The values of PDGF-BB, IGF-1, and VEGF from these samples after stimulating
with LED was quantified by ELISA. All experiments were triplicated. The values
obtained were analysed statistically the difference of the each average. The
experimental results were tested by using paired t-test, with a 5% significance
threshold.

Within the limits of this study, the results showed that LED irradiation influences
the release of PDGF-BB from PRF as time goes.
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0. 93218 2 9y

A. @945 3 PRF Az

Ao HaAgte] glom, dulE 994 gfow, 2 Ao Ao Fojst A7}t
G (20-27A4)S dio 2 A3 = S tHCDMDIRB-015-003).

N F S PRF protocol¥®} Precess (Nice, France)ol <& #l&¥ A7 7142

A E Ak FSuA7E gl 10 mLe glass—coated plastic tubesZ o]&3|A] 20

me] dNS zHFH 3 FF 3,000 rpmoll A 108 F<F FAIEE A A tHFig. 1).
B. LED %A}

o] A& 618 nme IS WP Osseopulse®(BIOLUX, Canada)(Fig. 2)&
o] 435 =d, Ax¥ PRFe] LED 20% ZAM2 (LED-20), 40% ZAb (LED-40),
60% ZANE (LED-60)0.& JE3le] ZALE QU

C. Enzyme-linked immunosorbent assay (ELISA) 4]

PRFUY PDGF-BB, IGF-1¢} VEGF %3}l ELISA (Quantikine; R&D Systems,
Minneapolis, Minn, USA)E ©]&3F9] A=Y BE A2 747 3% Al

Fig. 1. PRF exudate taken. Fig. 2. LED used in this study.
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1) LED &AMzt w2 PRFY PDGF-BB %%

. A7+23

PRFo| LEDE ZAMYS u] PDGF-BB¥ ZAMAZF Ao whe} foA A 1 %
=7t 7Vt (Table 1).

Table 1. Values of PDGF-BB after irradiation with light emitting diode in each

individual (unit: pg/ml)
Patient control L20° L40™ L60™
1 221.3 £ 46.8 239.1 = 234 321.3 £ 49.1 280.5 + 58.1
2 150.2 £ 48.1 163.6 = 53.3 208.0 = 16.8 288.0 £ 42.9
3 159.1 £ 53.9 1747 £ 30.1 1547 £ 21.4 192.4 + 13.9
4 203.6 £ 20.0 179.1 £ 16.8 341.3 + 454 307.2 £ 100.1
5 334.7 = 30.1 359.1 = 40.7 343.6 = 70.6 419.1 + 13.9
6 1747 £ 34.2 183.6 £ 37.1 396.9 = 46.7 415.8 £ 107.3
7 481.3 + 444 390.2 + 46.7 905.8 = 40.7 1023.6 = 64.3
8 132.4 + 434 139.1 = 36.7 2747 £ 71.3 225.8 £ 5b.5
9 141.3 = 16.8 108.0 = 214 141.3 £ 49.1 154.7 £ 70.7
10 205.8 = 67.1 243.6 = 30.6 341.3 £ 138.8 270.5 £ 53.9
Mean £ SD 2204 £ 108.7 218.0 £ 92.2 342.9 £ 215.8 357.8 £ 245.7

SD: standard deviation, L: LED group, L20

L60: 60-minute irradiation.
*. Significant difference between control and L20, L40 and L60, respectively (P<0.05)
+: Significant difference between L20 and L40 and L60, respectively (P<0.05)

2) LED ZA}A|Zte] w2 PRFY VEGF 5%

. 20—minute irradiation, L40: 40-minute irradiation,

PRFY LEDE ZA}8l& wl VEGF= ZARAZE Ao wpel f2de] A= 237t
oktH(Table 2).
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Table 2. Values of VEGF after irradiation with light emitting diode in each individual

(unit: pg/ml)
Patient control L20 L40 L60
1 26.2 £ 4.0 222 £ 56 445 £ 6.5 309 £ 7.6
2 36.9 £ 4.0 53.5 = 5.1 385 £ 21.2 279 £ 12.7
3 29.2 £ 3.6 245 + 3.1 33.9 = 9.3 19.2 £ 8.2
4 54.9 £ 5.0 59.9 + 10.0 104.5 £ 28.2 95.2 £ 15.5
5 59.5 £ 15.6 325 £ 76 25.2 £ 15.5 16.2 £ 19.1
6 63.5 + 8.6 579 £ 7.0 395 + 24.1 445 + 30.7
7 36.2 + 4.6 329 £ 9.1 8.2 + 2.6 14.2 + 10.6
8 23.5 £ 8.7 7.9 £ 3.5 13.9 £ 4.2 23.2 £ 4.0
9 26.5 £ 6.1 442 £ 6.0 309 + 64 349 £ 25
10 80.2 £ 17.1 56.2 = 7.0 80.9 £ 24.4 505 £ 114
mean * SD 43.7 £ 19.5 39.2 £ 17.8 42.0 £ 29.5 35.7 £24.0

SD: standard deviation.

3) LED ZA}A|Zto]| W& PRFY IGF-19 5%

PRFO] LEDE ZAFES w IGF-12 ZAMAIZE Ao wpet §-430 = 237 vel
U] ekekth(Table 3).

Table 3. Values of IGF-1 after irradiation with light emitting diode in each individual

(unit: pg/ml)
Patient control L20 L40 L60
1 4231 £ 904 3931 £ 676 4681 + 3162 3131 £ 606
2 75431 £ 2642 71581 £ 5253 75631 £ 5417 91631 = 17885
3 20081 £ 3001 23231 £ 2775 17531 £ 7201 12481 £+ 4114
4 88581 £ 5339 73431 £+ 8352 86681 £ 2839 68681 = 14769
5 10981 = 2257 9881 + 1997 8931 £ 300 8981 * 568
6 5731 £ 2186 5781 £ 984 4831 £ 755 5381 £ 173
7 27631 £ 4222 26431 £ 2186 12081 £ 7709 22381 £ 377
8 10381 £+ 1203 10231 £ 2325 8681 = 2392 7431 £ 150
9 6331 £ 964 7631 £ 676 6531 £ 397 6881 £ 173
10 5481 £ 937 5981 £ 709 2581 £ 2330 3081 + 687
Mean = SD 25486 £ 30835 23811 £ 26729 22816 £ 31146 23006 = 31107

SD: standard deviation.
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