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PDGF, TGF-B , EGF

ACD

EDTA

PDGF



Platelet-rich plasma; PRP

1 DIC

a Platelet-derived growth factor PDGF  Transforming growth

factor-p TGF-p Epidermal growth factor EGF

3, 4
5
6-8
PRP
9,10 1998
11 12 13 14
15 16, 17 18 19, 20
1
PRP 2 1



Platelet-Concentrated Plasma PCP

PRP

21

9-55 mLL. PRP

23 PRP

24, 25

PRP

22

PRP

PRP

1.29-1000 x 106 /mL

PRP

PRP



PDGF-BB

PRP

Platelet-derived Factor Concentrates PFC



2859 9

5 4 29-49 1 mg/mL

ethylene di-amine tetra-acetic acid disodium EDTA; Wako Pure Chemical

Industries, Ltd. acid citrate dextrose solution ACD; Terumo
10 1.5 15 mL; BD
Falcon 7.5 mL 20 10 30, 50, 70, 90, 120, 150,
190, 230, 270, 320, 370, 430, 620, 840, 1010, 1600, 2330 g Kubota 5900;
Kubota Co. XS-10001;
Sysmex Co.

PRP 20 10 1010, 1390, 1830,
2330 g 2

3 1 10 1 PCP platelet-poor plasma PPP
500 Thrombin

oral/topical 5000 units-BENESIS®; Benesis Corp. 2330 g
10 PDGF-BB



2330 ¢ 10 PDGF-BB

phosphate-buffered saline PBS

2330g 10 PDGF-BB



Whole blood
(WB)

+ Anticoagulant (EDTA or ACD)

1st spin (10 min)

2nd spin (10 min)
+ Reduce volume to 1/3 or 1/10
+ Resuspend
+ Activate with thrombin or CaCl,
Platelet-poor —
plasma (PPP) (|
Replace with
1/10 volume of PBS

+ Resuspend
+ Activate with thrombin

10
PRP PRP 10
PPP PCP PPP
PBS
PFC




PDGF-BB

PDGF, EGF, TGF-$3

PDGF

PDGF-BB anti-human enzyme-linked immunosorbent assay

kit Quantikine; R&D Systems ELISA

Model 550; Bio-Rad Laboratories

ng/mL PCP, PFC

mg/dL

HemosIL® Fibrinogen-C XL ACL TOP; Instrumentation Laboratory

explant

10% FBS Dulbecco’s modified Eagle’s medium DMEM

1-3

10



6-well

FBS DMEM

PFC 2, 1%

Flow cytometry

BrdU
well 10 uM
0%
-P13-129
¢® 8mm
6-0

2% 10*  fwell

1/10v-PFC 10 1

Medium FBS  10% DMEM

5-Bromo-2-deoxyuridine BrdU

BrdU Flow Kits BD Biosciences, San Jose, CA

11

MACSQuant Analyzer

BKS.Cg- + Lepr [+ Leprd | Jcl

PBS



PCP PCP-T() PFC PFC-T()

PFC PFC-T+) 4 29G
0.2 mL
Integra LifeSciences
Corporation
+ 2 unpaired Students’ t
2 Kruskal-Wallis
Bonferroni Mann-Whitney U P<0.05

12



EDTA 15 mL 7.5 mL

30-2330¢ 10
30 g 1.22 + 0.268 mL
16.27% + 3.58% 23309  357+0.231mL 47.56% + 3.08%
2A
30-190¢g 190-320¢
320-2330¢ 2B
10 230-270 g
2B
80% PRP 4.1% - 5.8%

WBC-poor PRP

309 25.3% + 12.8% 620 g 0.875% * 0.66% 2B

840 g PRP

13



2C

2C

7049

10

10% - 35%

14

PRP W-PRP;

60 - 80%
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20 30

WBC vield %]

10

W-PRP

2 PRP

10

190

+l

PLT

WBC

n=10

50%
n=15

n=16

2330 g

320 g

A-C

230 g

30

15



1 PRP
PCP 2
PRP
10 10109  69.0% +10.5% 1390g  84.9%

+839% 1830g 87.8%+6.85% 2330g 91.2% +6.05% 3A

2 PPP 2 PCP
3 2 PPP 3 1

PCP 1/3v-PCP 10 9 PPP 10

1 PCP 1/10v-PCP WB PRP 1/3v-PCP 1/10v-PCP

x 10*/ pL 245-479 62.7-14.8 189.6-37.3 466.7-

5.27 PRP 1/10v-PCP 7.4 3B

EDTA ACD PRP PCP

PRP EDTA ACD

10 2309 PRP

PRP  1/10v-PCP ACD EDTA

16



17

3C

EDTA



b
i
* x x
A 100 B 600
I ' '
80 -1 l c 500
E’é 60 | EE 400
o O =
> a0 gg 300 -
=l o=
o ! ~ 200 - I
20 =
. 100 |
1010 1390 1830 2330 o - | |
Centrifugal force [g] WB PRP 1/3v- 1/10v-
PCP PCP
C 100 = -
80
% 60 -
] EDTA
- 409 m ACD
o |
o
20
0 .
PRP 1/10v-
PCP
3 PRP
230g 10 PRP 10 PCP A
2 PCP % n=5 B
PRP 1/3v-PCP 1/10v-PCP n=11 C
2 either ethylene di-amine tetra-acetic acid EDTA acid citrate
dextrose ACD PRP  1/10v-PCP
ACD EDTA %
n=10 P<0.05

18



PCP__PFC

2 PPP  PRP 10 1 PBS 1/10v-PFC
1 1/10v-PCP 1/10v-PFC X
10* / pL 4273 £ 21.1 415 + 50.1 20.2 £ 2.26
PRP 514 +7.15 PRP PRP  1/10v-PCP PRP
1/10v-PFC 4A

PCP  748% * 13.1% PFC 72.1% *+ 10.4%

PRP  88.7% + 6.2% 4B

PPP  PBS

1/10v-PFC 70%

PCP__PFC PDGF-BB

1/10v-PFC ~ PDGF-BB ng/mL 157.9+£16.0

3.05£0.76 PRP 6.79%+1.33 1/10v-PCP  52.7 +20.8

PRP PRP  1/10v-PCP 1/10v-PCP  1/10v-PFC

4C PFC  PCP

PDGF-BB

19



PDGF-BB

PRP 1/10v-PCP

PDGF-BB

ng/mL

1/10v-PFC

20



B
S 8
L

PLT concentration
[x10%ul)
(]
(]
o

PLT yield [%]

200
100
0_
WB  PRP  1/10v-  1/10v- WB  PRP  1/10v-  1/10v-
PCP  PFC PCP PFC
C e e D * st
o *
200 : 50
E 150 - B %
o £ ™y
@ ¢ @ 30
@& 100 o
E% 8 20
§ 50 g 10
0= 0
WB  PRP  1/10v-  1/10v- WB  PRP  1/10v- 1/10v-
PCP PFC PCP  PFC
PRP 1/10v-PCP 1/10v-PFC PDGF-BB
n=6
PDGF-BB
1/10v-PCP 1/10v-PFC PRP
B n=6 C PDGF-BB n=6
1/10v-PFC 50 D PDGF-BB

n=6 1/10v-PFC

P<0.05

21




EDTA ACD PDGF-BB

EDTA ACD 1/10v-PCP 1/10v-PFC
PDGF-BB EDTA PDGF-BB
ng/mL 430+2.75 1/10 -PCP  64.9+3.00 1/10v-PFC  166.5+41.1
ACD 3374211 1/10 -PCP 68.5+5.14
1/10v-PFC  52.8 +2.79 5A  1/10v-PFC PDGF-BB ACD
EDTA PPP  PBS EDTA
ACD ACD EDTA
ACD pH
PCP PFC
PPP  PBS
1/10v-PCP 1/10v-PFC
240.3 + 16.4 mg/dL 37.0 + 5.2 mg/dL n=3
5B

22



23

300 -
A EDTA " B 300
1
®ACD : % |
T 200 % 200}
2 £
s $
£ 100 - £ 100 |
0 0
WB 1/10v- 1/10v- 1/10v-
PFC PCP PFC
5 PFC PDGF-BB
2 PPP  PBS PFC A
EDTA ACD 1/10v-PFC PDGF-BB ng/mL
n=10 EDTA ACD B 1/10v-PCP
1/10v-PFC n=3
P<0.05




PFC

PFC 6A  BrdU
PFC2% 4.67% PFC1% 2.22% Medium
0.37% FBS10% 0.65% PFC 6B
10%FBS  DMEM 1%PFC  DMEM

24



PFC2% -+, PFC 1% §& == | FBS 10%

Control

APC-A

PFC 2% PFC 1% Medium FBS 10%

0.37 %

A PFC 2% 1% Medium FBS  10%
5 B BrdU BrdU
PFC2% PFC1% FBS10% Medium

25




PBS

PFC PFC-T(-)

PFC-T(+) 4

TA

7B

26

PCP PCP-T()

PFC



PFC-T(-) PFC-T(+)

PFC PFC-T()

27

PCP PCP-T()
PFC PFC-T(+)



1.063-1.085 1.032
1.055-1.060 1.050-1.056
1.025-1.029 1.024-1.028
27
100
PDGF-BB

PDGF

PRP PCP PFC

15-mL

10

28

1.5-mL

1.095

26



PRP

Slicher  Harker
86

9 PRP

PRP

PRP

W-PRP  leukocyte

W-PRP

PRP

PRP

2.63 + 0.32 mL

230-270 g W-PRP 70g 10
30
ACD 250-450 mL
28 1000 ¢
2 3000 g 20
PRP
WBC -rich poor PRP
24, 29, 30
buffy coat
buffy coat
PRP
7.5 mL 3 1 2 3

29



3B

PCP

1/10v-PCP PRP

PRP

31

ACD EDTA 5

ACD

2

PCP

7 20
3A, 4B
16
PFC
PCP

PRP
ACD

EDTA ACD

30

PPP

31



ACD EDTA

ACD EDTA PRP  1/10v-PCP 3C

1/10v-PFC  PDGF-BB S5A EDTA

PDGF EGF TGF-3

PRP  PCP

PFC PBS

oB

1/10v-PCP  1/10v-PFC

4A PDGF-BB 1/10v-PFC  1/10v-PCP 3
4C 1/10v-PFC
70 4B PDGF-BB
1/10v-PFC 4D PRP PCP PDGF-BB
4B, D
PRP PCP PDGF-BB
PDGF-BB
PDGF

31



32

W-PRP PCP
PDGF-BB
4

34

33

PFC

-

50

2 PPP  PBS

5, 34 PRP

PFC

6 PRP

32

PRP

1/10v-PFC
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PDGF
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