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Abstract

BACKGROUND: Platelet-rich plasma is an autogeneic extract containing and releasing a variety of growth factors,
which has been used in the research of bone and cartilage tissue engineering and regeneration.

OBJECTIVE: To investigate the preparation methods of platelet-rich plasma and its influencing factors by
comparing the platelet concentration in the platelet-rich plasma prepared by different methods in rabbits and
detecting the levels of platelet-derived growth factor and transforming growth factor 31.

METHODS: Platelet-rich plasma was prepared by the methods of Petrungaro, Landesberg and Aghaloo. Platelet
amount was counted in the platelet-rich plasma prepared using three methods as well as platelet-derived growth
factor and transforming growth factor 31 levels.

RESULTS AND CONCLUSION: There were significant differences in the platelet count, platelet recovery rate
and platelet enrichment coefficient in the platelet-rich plasma prepared by these three methods (P < 0.001). The
effective concentration of platelet-rich plasma could be prepared by the methods of Landesberg and Aghaloo, and
the platelet concentration and activity prepared by Aghaloo method was higher than that prepared by Landesberg
method with a statistical difference (P < 0.05). The levels of platelet-derived growth factor and transforming
growth factor 31 in the inactivated platelet-rich plasma were not statistically different from those in the normal
plasma and platelet-poor plasma. The levels of platelet-derived growth factor and transforming growth factor 31
in the activated platelet-rich plasma prepared by Landesberg and Aghaloo methods were significantly higher than
before activation (P < 0.001), especially in the activated platelet-rich plasma prepared by Aghaloo method (P <
0.05). The platelet count in the platelet-rich plasma was positively correlated with the levels of platelet-derived
growth factor (r=0.872, P < 0.001) and transforming growth factor 1 (r=0.917, P < 0.001).

Key Words: biomaterials; basic experiments of biomaterials; platelet-rich plasma; plasma; platelet;
platelet-derived growth factor; transforming growth factor; platelet activation; cartilage; activation; tissue
engineering; tissue regeneration; other grants-supported paper; biomaterial photographs-containing paper
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Main experimental reagents and instruments:
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Aghaloo: #5175 0:215%g 10 min, 527K 5,863xg
10 min.
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& ML/ Pl NV, IR AR R A LA
Table 1 The platelet count, platelet recovery rate and platelet

enrichment coefficient in the platelet-rich plasma
prepared by the methods of Petrungaro, Landesberg

and Aghaloo (x+S)
45 AR (x10°IL) /MR IO (%) ML/ INKR 5 4 R K
Petrungaro i 96.33+46.01 3.711.90 0.27+0.14
Landesberg % 1205.16+160.26 42.98+6.11 3.2140.45
Aghaloo ¥ 1 958.33+316.41 70.57+15.87 5.28+1.18
F 123.45 69.36 69.47
<0.001 <0.001 <0.001

7 Aghaloo 74 10 s /MR Hh i/ NS RIS i/
W5 4E 230 T Petrungaro 7. Landesberg (P < 0.05), H Petrungaro
e IR N 104N 1 A el AN 7 - QI IR N VAT N AN A % T
T+ Landesberg 7%(P < 0.05).

# 2 SR Petrungaro ¥%:. Landesberg ¥%:. Aghaloo %44
PR I NS R 3 A 10 5 00 % I . 2L /ISR I 37 v i
NIRRT BRI BL A LA

Table 2 The levels of platelet-derived growth factor and
transforming growth factor 31 in the inactivated
platelet-rich plasma prepared by the methods of
Petrungaro, Landesberg and Aghaloo compared with
those in the normal and platelet-poor plasma

(xxs, pg/L)
415 /AR A K D AR BN T B
Petrungaro vl ) 9.50+0.58 48.42+9.31
RAEA B /N IS
Landesber il (1) A 15 9.49+0.78 47.09+3.50
A il N2
Aghaloo A AR 9.56+0.65 51.75+6.22
1N ’i‘) LJD] Ed
I M3 10.04+0.15 51.63+4.08
B/ L 10.28+1.18 47.14+5.44
F 1.175 0.823
0.352 0.523
e AEARVEE LN, 3 FhJ7 iR 5 1 ML/ A b5 IE 6 AL 22

1R Y1117 A B 5/ 1A Y778 Y B N P e N 2 R e X P e Rl S W/ B o T
PEE X (P > 0.05).

E\i

il 86 10 AL/ IR I Ak i LR PR PR A K T el
AN BAK T B, 5 AR ik B 2 e i
& X (P < 0.05). H:r1Petrungaroid il £ () & LN L
TEAHT S NS A PR T A R BT 22
To R F PR (P > 0.05).

2% 3 XM Petrungaro 7. Landesberg 7. Aghaloo il &
a0 A N R 1] =0 A A7) X R SIS N = 2
K5 B1 7K LeE
Table 3 The levels of platelet-derived growth factor and
transforming growth factor 31 in the activated or

inactivated platelet-rich plasma prepared by the
methods of Petrungaro, Landesberg and Aghaloo

(xts, ug/L)
2H 5 M NBRE A K P A 2R B
Petrungaro 721l % 1] 9.330.97 64.10+5.64
AR /MR I 2
Landesberg Vil 4 11 12.06+1.45 125.04+10.46
n IPC Jﬂl J + J.[U. 7K
Aghaloo il % i) 15.50+1.18 165.16+23.97
A MR
AAE b /MR 12 9.52+0.62 49.09+6.67
F 56.912 173.072
<0.001 <0.001

e TEWALSATTR, 3 By vE T4 IR R AN AR A % e i AR P AR K PR
T HARER T B KT TR AL B L u i 3% (P < 0.001); Aghaloo 72
B S RA N 11 TR Y 7 A o i P Rl £ R e v Rl 3 B N T e
W77 (P < 0.05). Petrungaro 2% il # 1 ML/ IN I 53T Ak Ji7 s i D5
K2 5 6 i R (P > 0.05).

2.3 ABXRSATER MR RRY, MR
Frp /AR AN R AR IR A AR R T B
AP 5B E A OC (rar il 9 0.872 110,917, PI<
0.001).

3 it

2R, Ao ARTEAG L 3% 72 P il 4 1) &
IIRANY 111 STy R A= R N o 11 25 AN 2 R4 Y 14
AILLHE, MR AR KR A R P RUK T ZE
TRENEE (P > 0.05).

348 nT W, 3Fh vk B il 2% 1) A /N AR I 2 %
)5 5 AR TEAAEA TP MR EVEAE K7 bR
B1/K Tz mH e &M= X (P < 0.001); Aghaloois:
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AghalooiZ: 73 B 3T AN 7] 1) & il /MR i % il 4 77 =X
Petrungaro % 4 B % fa 14 B, T S5 AR O B 0 .
LandesbergiZ Py i 4 A IGIH 2.0 . Aghalooik 24 Ik
R B0 1T 5 e il 20 o AR SZEGAIE S Landesberg iz |
Aghalooi T il # (15 /N2 A5 & H AT 20 A I
BRI 3 LN AR FE>1 000x10° LM, TfijPetrungaro
TR A 1A /ISR I 2 S AR B R X R, T
KT 1E 5 A b i MR . B 1-4580R T 1R 1%
Je 3T T v ) % 1) e AL /N AL 2R e i /N AR R A
TH— RSB 59) .

Bl 1 ARIES A MR, BREET LI /MR, [
T IR b 1140 g (< 200)
Figure 1 The number of normal whole blood platelets, brown

arrow indicates platelets, and white arrow indicates
leukocyte (x200)

Kl 2 Petrungaro ¥l £ ) s I /AN 35 o o /B
(x200)
Figure 2 Platelet count in the platelet-rich plasma prepared by
the method of Petrungaro (x200)

K3  Landesberg vl 4 1) s /N I 25 vl /v
(x200)
Figure 3 Platelet count in the platelet-rich plasma prepared by
the method of Landesberg (x200)
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Pl 4 Aghaloo V2 il 4 (1 /ML IR A /MR (< 200)

Figure 4 Platelet count in the platelet-rich plasma prepared by
the method of Aghaloo (x200)

A3 81 3L J5 R T Petrungaro V25 1 YU K B 0 )
A (R 38 AT AN /N TR, DR AE LR TR 1)
ST A0 0 e A R [ /N o TE A XA 7 17 2K 25
Joi L2 3 e A A AR D N o AE S5 R o)
PetrungaroyZ i K 250 Ja 6 PR S A R #83 mm
PR LT A )2 AT TR, i/ INBOV B0 BT /MR ik
JE k(1 370.16+204.76)x10° L™, W5, iX—4&5 5L
SEAEHT A AL

5  Petrungaro v H|45 & I /MU B ZE R 3 mm 44
AP LA
Figure 5 Platelet count 3 mm below the white coat of the

platelet-rich plasma prepared by the method of
Petrungaro
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MRS SN HEARE: Y N = v/ = - P 1 RN A2
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i BRI p AR R LN G RE T8, B BN ]
WAL T-Aghalooi. 1T AghalooyZ: 55 2 Uk &5 o {4 BY 7
R T R A (R NBR BT, BRI A L [

SRR /MR PRE A A B A AR TR B HEAT
A= NI = R S ) A = 1 RN 1
TR /MR EAC A 7 AR D B e
8 17 78 5T 40 P 4 R 8 3 LAk i s B
Mishra S 5T IE W 4 A R 1B LA 6 34 1 ) 76 5%
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T 3k o NG AR B8 1) 78 0T 40 FR 4 i K 1)
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TR A FE A T A AR PR A R R
o B i R I e T 4 M AR 23 1 s b ) B RE A
SRR A, A AR DR T B AR T L A R o 4
AR BB AN T 17 534k . Brand | 24U BBl A i /1N B
PRIEAACTA 1 HA A2 R 7 BB R AN A 20 M 5 0
AR LEAT W R (e AT 22 3245, FLIE R a2
KA T B A E D 7 BA AN Wi 40 it e (o A S s ) 71 ) =
RAAE, 0T AT e o BRI B T, O /S BRGEAE 7E
DA77+ A A DAL B A 240 L 5 % 01 40 M 2 P W PR 1B 43 1
L7 NURISITN

Sun 2BV 5 10 G /N I 2 /N B 5 A S
5 rhLandesbergyiZ: il #% 1 & 1L /NS LR BEAR T, F
SE g ML/NBR ML 2R e A A R 7 B K 5 s 3 &5 AR AL
S IR M2 . BRI/ INAR I R Ak R IR i
AT T A E KRR E , P R ILEA 25t
T2 R, H7R<1 500X g &0 ) AN S AF Il 2 R A0 A
7B Z ko 1 R AR DR, AL TR /MRS
o S22 BN 7R T Petrungaro ik il 45 (1) & I /NI
I3 35 A J5 55 ARG A B I /NS I S AH LGS 4b A2 PR 7 B
KIS, ATfgE t T Petrungaroik il 4 11 & IfiL /N
L5 A LIRS D R SR Do 7 R R I MR I
AT SRS, DERRE I & AR B e, AT
TG A MBS, L6, DRHAE & il /AR I
TS AN KT R A S A AT SR B A

K6 Aghaloo ¥l 4 ) /N AL 5 TH ] B H
i /NS
Figure 6 Platelet-rich gel formed rapidly after activation of the

platelet-rich plasma prepared by the method of
Aghaloo

TSI B AR 1 i A AR s B 0
ATELISAIE A BL, i/ MRIETE RN 7 HAR LD 1

1416

BAZK 55 LA M 3R LB TE W k2= 5, LT A AR TG )
MR TR S UL A 24 D B LM RIREE A PR 1
AL AR 7 BT B 0 iy, 00 Jm A BORI) R
2%, W7, $Eanid A a i NRO i PR AT (R
g 2 N 18]

K7 W 24 h s 0 5 NSRRI A O Wi 1)

SRR 231
Figure 7 Platelet-rich gel extraction and contracted

platelet-rich gel after standing for 24 h and
centrifuging at a high speed

Duan 2PV F & ifiL /MR L2 J 6 345 5 1) B 12N A
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ANBTE AR R RS SO RE AT e o IRl AR S 56 5 L
il 2% & L ANAR I T VEAR 57 T A2 S LT 41
20 6 2 o N ek e N I 4
Joe T Ath 40 DT 28 %68 /N BTG P PRI R R AL /N L 2 T
P AN ] PR 29 0 36 P L /SRR S (R A [, DRIt — WA PRI 34
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4E . Weibrich 28255 A FA 28 s i /NS I 345 /B
I A-T-(503-1 729)x10° L2 i, #FE>1 800x10° L ™44
MR PR AR = AR E F DR 5 AR B I /AR I 2
AR 41 B B4 5E RN 434

S 56 4F 52 Landesberg 72: Al Aghaloo 2 34 7 il 4 45
RO B () I /NI SR, AghalooyZ: il 4% IfiL /N VA 5 A
W T Landesbergid, HAFTEGE 222 57 o WPk R+
e MR A OGP AR e
ETS R EAlOE=AS O S 1 1R\ Q1R R RANY 7878 d
AR B A R BLAME B A K A AR A KA
+, BRI R R R R R R, EHREK
A BRI RS T RO S o AFLDRI /NS I 2 PR R AR
PR, AL E TR AR A ) R 1R Y i
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