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ABSTRACT

Evaluation of bioactive proteins in platelet-rich plasma after preparation, by using
commercial centrifuge kits. Method: Peripheral blood samples were drawn from 5 healthy male
donors, aged 20-30 and processed with 2 types of commercial centrifugation column kits; a gel
separator column kit (Selphyl, Dermalink Thailand) and a non-gel separator column Kit
(Mesoprase-20, Celtac Thailand). The completedbloodcount was measured by an automated
machine. Additionally, the bioactive proteins were examinedwith the help of a cytokine chemokine
profile and inflammatory marker such as: Platelet-derived growth factor-BB (PDGF-BB),
Epidermal growth factor (EGF), Fibroblast growth factor-2 (FGF-2), Hepatocyte Growth factor
(HGF) andInterlukine-8 (IL-8). All results were analysed by the Magnetic Bead Immuno
Chemiluminescence Assay method by Luminex magpix (Merck, Thailand). The resultsindicated
that white blood cells in Selphyl showed significant differencesin comparison to Mesoprase-20
values (mean, 0.05 vs. 0.10, p = 0.028)., whereas the values of red blood cells and platelets showed
no considerable deviations for both centrifuge kits. The cytokine chemokine profile and
inflammatory marker analysis indicatedno significant differences, except for EGF and FGF-2.
When we compared the levels of EGF and FGF-2 with the ones of the recovered platelets, it became
evident that these did not correlate with the concentration of platelets. The platelets count isolated
from Sephyl was lower than from Mesoprase-20 (210.6 £ 58.95 vs. 261.8 + 67.58 respectively, p
= 0.140), other than the FGF-2 level that turned out to be higher (137.17+11.77 vs. 127.28+13.89,
p = 0.034). When we considered the EGF level, both PRP Kits correlated with platelets count

(261.80+126.7 vs. 392.10+158.72, p = 0.040). The experiment showed that Selphyl is more



efficient than Mesoprase-20 when isolating PRP with less white blood cells. Regardless, red blood
cells, platelets and bioactive proteins showed slightly significant differences as compared to
Mesoprase-20. It also became evident that Selphyl was more useful, practical, convenient and
completely closed systemic when collecting and isolating PRP from whole blood. However, the
variation of bioactive proteins in platelet-rich plasma depended on individual variations as it

directly affected the quality of platelet-rich plasma.

Keywords: Platelet-rich Plasma, Selphyl, Dermalink Thailand, Mesoprase-20
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PRP g ldedrauninatslunissnymaziasuainanszuiunmisnuyuay
FOULFUAIUAN 9 Y9I519M18TABINNIZDINTINNAIUAAINTTUNTLAN NFAIAASNITHHN
9 v Ao 1 L 1 1 Iy
uazfiuanssy inddevateniuldlszgndls PRP Tunisasnszanisan1ssneuaukaues
¥ 4 ] <3 g 1
ilo1go1u 1d 10 (Ligaments) na1utHe (Muscles) 130n329N80U (Tendons) (Latalski et al,
2011;Gott et al, 2011; Schettino et al, 2011; Gémez-Caro et al, 2011; Sampson et al, 2008) i"we
1 < o =) = =3 ~ Y d‘ [ Y @
a9 lsnaudinalivonndeadanadeveans 19PRP iiemssau1 Taelrinan1ssan lunia
mJ’t]Q' (De Jonge et al, 2011; Mishra et al, 2009; De Vos et al, 2010)
= & 3 A A dy < A
anvialszeunuigulanenisnumsduilevveula@eauaalu PRP @1150
] = a A o A FY [ Y F2
1919n09152ANTMNULI PRP uazanuduIansonnudumalveamssnyi lagly PrRP1A

9

v A aw ' <A A dy P ) o Yo o
DNNIGINTTYITUITNIITUIFINUIN mmaammmﬂmﬂauiu PRP ﬂlﬁiﬂuﬁ1ﬁiﬂ1%ﬂ1ﬂﬁﬂﬂﬁ

2

=S 9 1

Y 1
D991 (Intraarticular Injection) W @150 llgmsszaiefosusnanboRy Synovial 1a
v = o dy < A g = = 9 o o &/ dy
ualuvaziRenumsduwileuveudafoav1niu eninameidesnumstlesnuiietonay

"y { s X . ! < a %
asomaunaznavuld (Latalski et al, 2011) ua luanuidluasawdinsnumsuialeuves



< A Y I = A X ) o . 1A
WARoAU AR IHIHUDIMTNVIUVRIE15FNHINTONIEY (Inflammatory cytokines) 08193
v o w 1 1 Y A d‘ [ a a zg ] ti’ t&l
Wedaguazdanane Ininanmslasunlasdneninuaz sz ansveansluyyonuyuiione

. I o W
Y94 PRP (Wasterlain et al, 2013;Sundman et al, 2011) saun991n5rauazilunissing

a A 9 = Y v 9 Aa o [ &I
152@NTNINN5 1¥1UUB9 PRP 9nA28 IUN1ATINUIINUIUIVenD N5 wdlouves
< 7 3 ° a o v ¥
waeav1rlu PRP 9197152 Temiidlumamliinamsilosnunazdudauaniselu pre 14
(Braun et al, 2014)
9 [

v AaA ) A 1 = as
ﬂi]i]‘]JuiJ’J‘ﬁﬂ'limﬁEJll PRP 910120 AATUTIN (Whole blood) HHA18I5AIYNY

(Anitua et al, 2006; Dohan Ehrenfest et al, 2009) 435N euwsonuazNlssansoinuininga

Q

Ao 35352101 A (Open method) Inal¥riasanaradn (Columns) Niogluyailuien PRP

u Q

]
1 =

0o < o y 1 A 9 I~

?f1!§ﬁ]§‘]J‘1/ﬂﬂ1i‘ﬁuuﬂﬂ’ﬁ?uﬂigﬂ@ﬂﬂlﬂila’ﬂﬂiﬂﬂ Whole blood umgﬂmumﬂu Plasma U1
~ 3 ! 3 ) o v ,

miEHJLﬂ‘L! PRP (De Vos et al, 2010) ’E]EJNlliﬂGﬂiJ“]qfﬂﬁuuﬂﬂ PRP ﬁmagﬂmmuu%mmm

Y o =2 J A v Y
53‘]Jul@@fJ'l\?GH?ILFﬂuiNENﬂ‘]JiZﬂﬂ‘]Jﬂ'lflﬁluelJ@Q PRP 'ﬂﬁﬂﬂllﬂinﬂ Whole blood

E]

av AR =

o a [ [ 4 1
GLuﬂig!ﬂﬁth]ﬂﬂ\iﬂ\?ﬁ\ﬂu’Jﬂﬂﬂﬁﬂ‘]&l'lﬂ\?sﬁlﬂqulﬁ!.Lﬁ$Uﬁﬂ1ﬂﬁﬂﬂ31ﬂﬂmwu°ﬁ5$‘ﬂ'ﬂﬂ
YsurmarsTdsaudainan Cytokines Chemokine Profiles Lt @1 ¢ Inflammatory markers (L0 &
< = o A o o & Ayno a ~ = =
@\Tﬂ‘ﬂigﬂ@UﬂTQ%?ﬂWWﬂWﬂﬂluﬂl@\‘l PRP YIPNNDYDYTNVINA °I/N°Llﬂ?ﬁ]ﬂﬂﬂ'ﬂﬂﬁu{lﬂﬂ“ﬂ&’ﬁﬂHWﬂﬁ
s = y v S a
@\‘lﬂﬂﬁgﬂ@llﬂ']ﬂslﬂﬂ']WﬂTﬂ(lu PRP HAZAUNTNUD PRP Iﬂﬂﬂ?ﬁﬂullﬂﬂﬂﬂﬂﬂ;ﬂﬂullﬂﬂ PRP™N
1 [ a d' = 9 [ [ o 4 4 =
UANANNU 2 BUA LWi‘)ﬁ_ﬁfJUWllelW'if]?Jﬂ‘U‘VHﬂ'NllﬁiJW'LlTJ"lJ’(’]Q@Qﬂﬂﬁgﬂﬂﬂllagﬁ'ﬁiﬂiﬁu
= 1 o o 9 Y a a g E
“I)"Jﬂ']WﬂWfJ{lu PRP ﬂ@uuﬂ%ﬁﬂﬂﬂuLlﬂﬂiﬂﬂiﬂf?ﬂﬂuuﬂﬂ PRP Gvuﬂ”lumum%aﬂu (Non-gel
y a <
separator) Tae1% Sodium Citrate Tube (Mesoprase-20, Celtac) !,Lazijﬂﬂmwﬂ PRP sHANIHARS
Y v
AU (Gel Separator) Tae1¥ Sodium Citrate Gel Separator tube (Selphyl, Dermalink) Tunisiu
[ o a d o 1 1
uanuasanNa PRP 910 Whole blood LL?CEI}'JVITﬂWﬁGIi'Jfl]3Lﬂ§1$1’7ﬁ?@ﬂTﬂ!ﬁ@ﬂﬂﬂullﬁSLlﬁfJ‘UH?IEJlI
=2 J a o = v o J ° 3 A
ﬂﬂ@ﬂﬂﬂﬁgﬂﬂﬂ‘ﬂ"lﬁﬂﬁlﬂ"lwmﬂﬂ PRP IﬂfJVITﬂTiﬂﬂBTWTQ’J"IiJﬁiJWu‘ﬁﬂlﬂﬁﬁnujulﬂﬂﬂm@ﬂ
3 A ]S A ' o & =2 & a
(Platelet count) mmaamnuazmma@mmqﬂauuaz‘wmﬂu 'i’Jllﬂ\‘l‘]JiiﬂilHlf‘N?f"lﬁI‘]Jﬁ@]u
FININ Cytokines Chemokine Profiles) 1dun Platelet-derived growth factor-BB (PDGF-BB)
Epidermal growth factor (EGF) Fibroblast growth factor-2 (FGF-2) Hepatocyte Growth factor
9
(HGF) 1422 Leptin &13U4%¥@n192N56 N4 (Inflammatory markers) bt Interlukine-8 (IL-8)

1ad1/u1en PRP



1.2 ngilszasnvesmside
A = a a J o 3 A < A
1. MefSeueuuazeTUIINaNITATIVAATITHIIUIUNAALADA TALABALAY
5 A ' o o 1 X a aa H
wazla@aeav1d 1y PRP noutazasduuen §$W31Qﬂjﬂﬂullﬂﬂ PRP %usﬂ"lmmmi]aﬂu
X a < ¥
(Non-gel separator) Mesoprase-20, Celtac 142 g4f uen PRP ﬂfuﬂﬁmmi}aﬂu(Gel Separator)
Selphyl, Dermalink
& = o S A o A . .
2. enfFeumeuiiuiuveunaamoalinano T umued Cytokine Chemokine
o Y ' X a ' <
Profiles (1a¢ Inflammatory makers naamsifuen PRP izﬁﬁ1ﬁﬂgﬂﬂullﬂﬂ PRP wia lifidiana
- X a < H
N4 (Non-gel separator) Mesoprase-20 Celtac ILQ & Y @ Tuuen PRP sdalilamnany (Gel

Separator) Selphyl Dermalink

1.3 auNAgIUUeINIZIAY

1. HAMSATININTIZHIUIUINAAE oA linReauad Lazilaideau1d Tu PRP
Aoutazndsiiuueniianuuandiy szrIegaiiuuen PRP wila lififfamany (Non-gel
separator) Mesoprase-20, Celtac LA g YA unen PRP Gﬁﬁ@ﬁgﬁmi}af‘?u (Gel Separator) Selphyl,
Dermalink

2. $1uIUvVBUNAAABAlHaAeT 1 YD Cytokine Chemokine Profiles 1A g
Inflammatory makers ¥a4m3iiutten PRP IA1uanaaiu senangaiiunen PRP i liil
Lﬁ@!ﬁ]af%u (Non-gel separator) Mesoprase-20, Celtacuazijﬂﬁuu&lﬂ PRP %ﬁﬂﬁgﬁm%afgfu (Gel

Separator) Selphyl, Dermalink

1.4 YOUIVAVDINSGIVY
naudeeanlFlunsIae
Ll % ] [~ % o d'd d’ =S =
naudledvilueim@insmA et IuIu 5 A Nllegmas 20-30 1 Taehililsa
A an o A ) 3 A A 2 o A 1A wn a X
vaelszianenugnisunenunaa@on viensudsaiveaoa wag il iameaniye
A Y Y o A 9 S W A 1 . . v v o
%30 151 UNTONTUHT0VIATUNITUUIAIVOIADALSY Warfarin Heparin 9619108 10 T4

1 o a 4
NOUNINITATIVIIUATISH

d H U au
1.5 dszlarinmaiazlasuainmaday
Y Y

a o v A o Y = 1 = 4 =
31nmM3sIveluaseil Mmlansiudennuuenanvesdsuaesndsznouniedinw

Waan st uen PRP voegailuuen 2 siiane siiaiina Sodium Citrate Gel Separator tube



(Selphyl Dermalink Thailand) tta 25 Ha l3i%ina Sodium Citrate column (Mesoprase-20 Celtac
° < f o Aa Jd (o {
Thailand) Tagaunsni lifudeyadosdulumsauiivgnsmaaidSunasulumseson
4 @ @ 1 J [ 4 4
PRP 1o 19 unsSnuanld wazdimmisaaualdnelumssnuuiodss Temigegalums

Snwuau'ld

a v d av
1.6 FHenuswimmzlumsive
[ = %’ A AN o I = A =1 a
Wa1au (Plasma) vanedsuaeanlanyaztluvourad mvan la Taslinsd
@ <] 4 I
a151lpaAunsuleAIveudon (Anti-coagulant) ad el nsaanzanuiuvounan Tag
[ a I o U 1 A A g A 2
waraingaaludadiu 55 % vesarullsznevvevnoaniluveunar lu@eanivualu
' Ay ¥ o A Y ' A & 1 A
5190 N laninmsiaea lldunenedruiniluveunaleenanaiulszneudu q ¥e9
A Ad 2 o Yy 13 A I A 3 A "o oA =
oaiiuvewdsou laun Wadeauas Wa@eaunay naaden lunaiau1gell lusau
a [ a a a I
vatwyiia laun 1o Tunu (Fibrinogen) #9244 (Albumin) Tﬂalulau (Globulin) 1Juau
(Alves et al, 2017)
I A A J S A A~ J =<
inaALaea (Platelets) AvdIuvsIveuraInieluaarsenisoni la Tanarady
I a % A & & ~
(Cytoplasm) VOUFAAINNNIATT 10 lae (Megakaryocyte) 111 U528 H UIUDINNNZAI
o = 9 d? <3 A = [
Tovaiaa (Megakaryoblast) mgﬂﬁiwwummﬂﬂmﬁz@ﬂ (Bone marrow) mamaaﬂugﬂiw
H Y H
"lmmuauuazumqmﬁa 9-12 U wmmﬂungﬂﬁmmmﬁ’m Twaeavesauiilsuia
g A 7 a o Y )
inaadeal il 150,000-500,000 saaae lu1asans lagsiuau 1/3 VDIMIHNAIEBYNUY
[ d' d' 9 [ = a
wazedmizitnertesnums lnadeulatia (Alves et al, 2017)

H Y

4 =1 A Aa a
Tasnunawes (Growth Factors) 1893 11U5AUNINAVYUIDININTITUHIA 1Y

Aaaa )

2 o, a a A o =\ %
TIUFIANNBUA ’mmmﬂizé)uslﬁ/waaﬁmimmgmuTm‘wumuauuawmiwmmmﬁlm

Q' A =

N Y= o N @ o 1 o A
lclfﬁﬁhlﬂ BN Iﬂiﬂl!ﬂﬂl@]@il‘!nwa'm%uﬂ Llﬁgﬂ\1%1!ﬂuﬁ@ﬂ’]ﬁﬂ’]ﬁ\?"]fcwGU'EJ\Tﬁ\HJ%’J@]L!a$3JUVIU'WI

[

) ' . o 1 J o 1
dirgylumsadrnaugauesinenio (Homeostasis) Innudunizaoaaniondoazaa q lu
] ] S A o Y a a a o .. I
$19mMe wu InsnudamesNAIMIT nszdun1593 iAn Tavoad1%1ia Erythropoietin 111
oA < IS
TnsnulameiNnszdumsadrudadoeauas 1fudu (King,2018)
< ! 4 <
PRP (Platelet-rich plasma) Avtnaadeadutuinwsoy laanmstiuueniiaaen
1 I { 1 I
11AI9BNIN Whole blood ¥0341)28 ndadeaiiias onlavzianududuniunaadonly
aszua Taranall 3-4 m1 FarnzsunsiinlFlunsaanduldnrvesnu I4eq ese
ﬁ ya Qld' A gJ/ o S A 3’, = 9 A dsg
wylimauldn@onanmaergiundunneiednase Imsad unoaanaunuiu nay

IS A 1 dg [
HATNIANYUAUVUAIAN (Alves et al, 2017)



Platelet-poor plasma

Platelet-rich plasma
Platelets and white blood cells

Red blood cells

d' g’; 1 = @ o 4 k) A X
M 1.1 uaassuvosaIulsenauvesnoanasinsmsduaiansostu

3: Alves et al, 2017



1.7 D59UMHINNIVEY

a A
PUANIDANY

Sodium Citrate

Gel (Selphyl)

PRP

|

mamsnslamalafininen

J
ﬁmamaummmm!ﬁmﬁaﬂ (Complete Blood
Count)

(| Platelet Count
a White blood cell
L Red blood cell

WNaN13MN332 Cytokines llaZ Chemokines

Growth factors Profiles

O Platelet-derived growth factor-BB

(PDGF-BB)
d Epidermal growth factor (EGF)
] Fibroblast growth factor-2 (FGF-2)
M | Hepatocyte Growth factor (HGF)

Inflammatory Profile

El Interlukine-8 (IL-8)

= T :’J
A NN aNY

Non-gel Sodium Citrate

Gel (Mesoprase-20)

PRP

mamsnsIamalafininen

<
MANNANY UV uTIAIA0n (Complete Blood

Count)

D Platelet Count
a White blood cell
a Red blood cell

WNanN13f339 Cytokines as Chemokines
Growth factors Profiles

D Platelet-derived growth factor-BB (PDGF-

BB)
d Epidermal growth factor (EGF)
U Fibroblast growth factor-2 (FGF-2)
(| Hepatocyte Growth factor (HGF)

Inflammatory Profile

D Interlukine-8 (IL-8)




)

unn 2

U

a = a t-ﬂ' d' 4
HHINA NEHS HAaZHAINHIWNLNYIVB

a dd' LY A A s A d
2.1 !!1-!]ﬂﬂ!!ﬁg‘VlE]‘H{]!ﬂf]’)ﬂ‘]J’d‘iiTVlfﬂGllE)Q!ﬂﬂﬂ!aﬂﬂ!!ﬁgiﬂiﬂ!!ﬂﬂ!ﬁﬂi

3 A 3 ' = s A s Ay
mamaamﬂumumaﬂcﬂﬁwa1ﬁmnmmwaammmﬂ@"lmm NAINNUYI1N

. é =1 9 ] 4 ]
"l,"ljﬂizﬂﬂ (Rachita Dhurat, 2014) &alvuardurigudnalalszaunm 2 Tulnsuas 3131904

2 A Ao Y] a & 3 A
lﬂaﬂlaﬂﬂuaﬂymgﬂa’lﬂﬂ']uua31]GU‘L!’lﬂﬂigu']mﬂuqélu’ﬁ'luma\‘llllﬂ!a@ﬂllﬂq (2'4 vhJIﬂjlll@]i)

Tudeailnatiindadenllszua 150,000 - 400,000 A1UAdAAAT (Alves et al, 2017)

- - B
- >
5 .

MSC(GO) HSC Progenitor Progenitor .
" '\ r

. ’ Promegakaryo
0‘ ® -
L-blast Mo-blast ' i
’ P Mw'elob ast s Pro-E
' ' Baso-E
v Myelocyte | | $
@ |
|
’ ¢ Meta-Mm | y Poly-E Megakaryocyte
n
. e | o ,
(band) ' Ortho-E .
' b o @

o ¢ 3 ®

Lympho Mono Neutro Eosino Baso
cyte cyte phil phil phil Erythrocyte  Platelet

- A 2 A 2 A A 7Y o a
MNN 2.1 UFAINVIVDUNAALDDALUASINALDATUAN mﬂwaamuﬂnuﬂiu‘lﬂmiz@ﬂ

(totipotent marrow stem cells)

flan: https://en.wikipedia.org/wiki/Platelet



= Thrombopoieti
__‘_ Fvanusmu:nw

a S A J = J
MUN 2.2 !ﬂaﬂla’ﬂﬂﬂﬂﬂﬂJ']‘ﬂ'lﬂL‘]SﬁﬁLllﬂWﬂTjIﬂvlcﬂﬂ

fan: https://en.wikipedia.org/wiki/Platelet

microtubules

dense tubules

Surface-connecting

tubule ————
coat————
glycogen —
mitochondria —

v,
alpha granule ~ /
dense granule’

d' Y 3 A ~ [
MNN 2.3 Tﬂi\iﬁﬁ'l\‘]‘llﬂ\uﬂaﬂm'ﬂﬂTﬂEJ‘W‘Ullﬂﬁklﬁﬂa'lﬂl!ﬂﬂﬂf]gﬂ’lﬂﬁlu

1a1: https://en.wikipedia.org/wiki/Platelet
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I~4 A = =} =1 ] U a é = t&l o [
Tunaaea TUsaudinineguinnii 30 ¥ia Galunumiugiudiaylu
<Y A =} 14
NTEUIUNMTUTIAIVD IR DALAL JUNITHIBYILIALNE (Conley, 2004) TUsaU Insnunames
¥ PN < < 2 ] A
WU 7 ¥UAVZYNUAI00NNINN INDARBAAILANTNITY TUNTZUIUMIMIHIBVDIVIALKA
A9A13199 2.1.1 3 PRP az1lsznoulidre 3TdsauludeaniinnulunuvesTuanadamz
1599 (Cell adhesion molecules) G?Nulﬁjuﬂ Fibrin Fibronectin {18¢ Vitronectin
< 1 ] o [
Tu PRP InAaARANgNNIzduIzasldsAuTInmuInuIed 1T uAIga
J Y o a < A = a A
Macrophage U aaAUNUUA mesenchyme moelumnaaiaon yunsya 2 ¥UA AL alpha
. ] Y 4 A
granules L& dense bodies Tao alpha granules Fa1lsznovTddre Tnsnurames azarsiese
S o = = < a Y] < A
MIuIAIVOAADA FIvzgnralunszuIumImsveduna laslnaluniizin indaaen
4 o I o 1 1
ApansmsnszquiioinuuaznatoiudivislunszuiunsseuusuUIALHALAL IS
3 o o P < '
uiaaveuaea a3 Insnudlames uazlala'lay o1 q luindadea 1aun PDGF, TG,
FGF,IGF-1,IGF-2 ,VEG ,EGF Interleukin 8 Keratinocyte growth factor il @1 & connective tissue
growth factor (Graziani F, 2006)
P 3 3 % o
Tnsnuaweinadrennmandendunilaluvals o Tnsnulawes wiseTusau
{ a a ] o 4 o @
NAAUMIIITYAD TauaznIsHLNAIv0Eaa (Cho, 2011) TagmwizlunuimdiAgylunis

9 Yy A ' 9 Y A A A 9 a A 1 9 3 o
ﬁﬁTQLﬁulﬁﬂﬂ{lﬁNLLﬁgﬂ'ﬁﬁﬁ%‘lLﬁum'ﬂﬂﬁ]’]ﬂlu@Lﬂ@tﬁulﬁ@ﬂﬂﬂ@gﬂ@ul!aﬂ VEGF Lﬂu@’fﬂ]uﬂ]u']ﬂl

]
a

aA =] Y a a Y A ] I 1 ] A
vmmamwamiﬂm«vaa«mﬂimumﬁLﬁ]iﬂgmuTmmmumaﬂ”lﬁmzazgﬂumuwuwmizuum
) Yy a ~ o dy A Bld' ~ A a a .
‘VIﬂ‘ﬁfﬂ‘ﬂ)’i’)ﬂﬂ‘ﬁfl%uﬂuiﬂﬁlu@tﬂ@qﬂmﬂi%ﬂﬂqﬁﬁlﬁﬂulﬁﬂﬂwﬂﬂﬂ@ (Klng,2018)
. < = 3 A @ A 9 9 9
Platelet-rich plasma Lﬂuﬂ”limifm maﬂmammmmm‘luwmammmmu LI
Yy 9 <3 A Ao Y 1w ax o '
ANV NUVUUBN Lﬂﬁma’t’)ﬂslu PRP GluQﬂiJﬂ@ﬂQU@ﬂllﬂllw]fmﬁ]u aﬁmﬂuﬂ%guuiwqmm
= Yy v 9 =2 Y Yo 3 A ' g A '
AITUNT8Y PRP ]lﬂ!,“lliJ‘lJLl 300-700% cm”lﬂmmu NAALRBDANINNIT 1,000,000 INAALADAND
a g1 = Y 1
"luimam (ul) (Landesberg R, 2000) ﬁ’ﬁiﬂiﬂll?\lﬂmﬂi@nﬂ 9 cm”lmm PDGF TGF VEGF IGF
& s A Y A Y . .
gﬂﬁadmﬂu@m\huﬂma (O-granules) YD mama@mmuﬂgﬂﬂimuim Aggregation inducers
4 1 dy 9 1 [ [} A 9 4
fT”IiIﬂ'i‘VILL‘V\'ﬂM’E)i mmuhmuquﬂszmumsmq g Ulu'iNfﬂEJ LB DITIAADUIIULEAANTT

a s A o s .
INZAANUTTUINNGAD NITIWUIUIULAAUASNITA S TUUD extracellular matrix (ECM) IﬂEJ

[ [ o ,&’ a 4 . A P Y
NTIUNUAITUINNICUUNUNAULG AR (Freymiller EG, 2004) !,Ll’f)\ﬁﬂﬂfﬂiIﬂiﬂ!tﬂﬂ!@]@i‘ﬂ]lﬂu

9 1
i’.]ll‘VNﬂ”liiﬂiel”Ilmaﬁﬂ"lflﬂ"lﬂlmzﬂizf}ﬂi‘ﬂ‘ﬁfﬁuﬁg%ﬂﬂﬂ”lﬂ
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A VoA Y A ~ o 3 A
13190 2.1 Llwa\TVI?H!,LazWLﬂVIVHQ"]ﬂﬂTW‘UﬂQTﬂﬁTﬂLWﬂW]@i VDINAALADA

¥HAVDI Growth factor

1¥aaNINVD9 Growth factor

Y S
KHINNNYINN

Platelet derived growth

factor (a 119 b)

Platelet, osteoblasts,
endothelial cells,
macrophages, monocytes,

smooth muscle cells

[} ] 4 a
¥olumsudasaauuyly Inda
I 4
voyaa N 1] (mesenchymal
4

cells) LagtyaanicAn (osteoblasts),
NIZAUMIIADOUAIUDIwhite blood

] 4
cell (chemotaxis) HAZNITULNEAR
14 fibroblast/ glial/smooth muscle
cells, ﬂ?ﬂﬂilﬂ?iﬁﬁjﬂsllﬂﬂ
collagenase uazmiﬁ%ﬁaﬂaammu,
N3ZAUN5IAADUAIVDIwhite blood
celluunInsvha (macrophage) 18

Halnsila (neutrophil)

Transforming growth
factor, TGF (alpha

IlaZbeta)

Platelets, extracellular matrix
of bone, cartilage matrix,
activated TH1 cells and
natural killer cells,
macrophages/ monocytes, and

neutrophils

ATERUMIINT LI Ad i
asd; mugumsuiasaduuylule
Ferupawrag endothelial, fibroblast,
osteoblast; mmumiﬁ%ﬁmeam
RULAZMINEIRDATIE
(collagenase); ATUANHNAVDINIT
piiaaduuy 1y Tadaved growth
factor; ﬂizé’umimﬁauﬁwm
white blood cellfimiananaidon
wazmsanaoaiden: Sudans
s auvesua Tasvhoazay

INET (lymphocyte)

Vascular endothelial

growth factor (VEGF)

Platelets, endothelial cells

°1%’JEJ!,°I/Q‘|3Jﬂ']ﬁﬁ%j'l\ﬂ"iﬁf]ﬂlﬁ@@l,!ﬁgﬂ'ﬁ
Y ' Yy A Y
Elf]iJGlT‘iﬁWiN'lu!ﬁulﬁf]ﬂ; NIz
' o a J
ﬂWﬁLL‘UQLGI)'aﬁLL‘U‘Ullﬂiﬁ%ﬁﬂl@ﬁl“]fﬁa

YWiInaoaIdon
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Ms519n 2.1 (99)

¥HAYDI Growth factor | U1AINNIVDI Growth factor HHINMIBIN
Epidermal growth factor | Platelets, macrophages, N3 z@j’ UMTIAADUAIVDIWhite
(EGF) monocytes blood cell UMV ADARDALAL AT

a1 vaoadon; AIUANNTHAT

Y4 collagenase; NTZAUNIFL
J a 4 ]

wasuu I TaFavesaaymiia

A I 4
wa@maammzmaam%u”lﬂu

Fibroblast growth factor | Platelets, macrophages, atvayumsnI Ay Tauazns
= o 1
(FGF) mesenchymal cells, naslasvearaanszanseou
4 ] 4
chondrocytes, osteoblasts HAZIEAANIEAN; NITHUNLEaaLUY

TuTaauveusadieu 1y, wsad

' J
nIzaAnNodULIaZIFAaNISAN

Connective tissue Platelets through endocytosis | @ HUNId %}Nﬂaﬁ)ma@ﬂ, N3
growth factor (CTGF) | from extracellular asulwivesnszgnoou, Maaing

environment in bone marrow | W4 ﬁﬂ HAZNITINIZAIVUDY Platelet

Insulin like growth Plasma, epithelial cells, N3 Lﬂéﬂuﬁﬂl@ﬁmﬁtﬂﬂiﬂiﬂ
factor-1 (IGF-1) endothelial cells, fibroblasts, | anaALazAIzAUMIa31eT15AY;
smooth muscle cells, Lﬁnmiﬁ%}iﬂﬂ’iz@ﬂi@ﬂmﬂﬁlu
osteoblasts, bone matrix Fuuazmanlaounlasues
IFAANITLYN

#1311 Rachita Dhurat, MS Sukesh. (2014). Principles and methods of preparation of platelet-rich

plasma: A review and author's perspective. JCAS. 7(4): 189-197.

3 o { ] < v 4 4
Twndaideanisnszquildunsyaiodlu indaaden lUsaudrnuiwefuirad

(558171 degranulation) 1B 11/ sAuN a0 NN (15U PDGF, TGF-P) (Kevy, 2004) §n

]
=

nlasuldeglunnziganszdulasmaduaisas lulawsauas Tsaudalau Tsduiog
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Y v
S % [ v [

S 4 s s X
Glumazgﬂﬂizs{l}umzam/ima’aﬂmuaxwﬂumwﬁ@gumﬁeﬁlmmaammmamﬂmm&%q

U

9 JY o a A ¢ % % % %
ulﬂ!,!ﬂ waaﬂummﬂmmu"lﬂu (mesenchymal stem cell) FaanIsan waa"lvﬂmumﬁﬂ saa

A Y] A 4 v o 9 2’, v o A (=Y A Y 4 9 a
WOYAUIVADALaDALAZ AT UINTING mﬂuumﬁmagmumLﬂaﬁm%amzﬂiz@uiﬂmu

> L S R 1

J o a o w ' A o
1/]ﬁ\‘]ﬁﬂgﬂlu']fl!ﬂ']ﬂclulclfaaﬂ'lﬁlﬁjlﬂﬂﬂ'ﬁllﬁﬂ\‘]@f]ﬂéllf]\‘]a’]ﬂ‘llﬂucﬁ ﬁ\?WﬁIﬂﬂﬂi\?ﬁﬂﬂ’]ﬁlWU%’]Uju

&Q

4 9 a Y 9 9 Y Y a '
ad MIATUUNTAY NMIATINIZYN MIaadnavaaudy Huau nszqulnnanissounyy
dy 2 Y dy A 1
Wewouazmsas1aiiews vy (Dhurat, Sukesh, 2014)
] P 9 3 A 1 a X =
msvavedInsnudaweingnnszaulagindamaamaiil azmaynlu 10 w1
1Y 9 1 4 d' 9 Y ]
WAINNIZAY HAZNINNT 95% Voaas Insnuames Agnadialinouszgnrasnielu 1
%2139 (Marx RE, 2001)
o ' o & Y A
Tnsnuna@os (growth factor) Aonguuesldsauniew/dIndaafinida
2 A 9 o Aa Aa Y dal A 4 9
NaINNAETAUNIVOINUM I YA Tauaznisuldiveutiame Insnurlamasgnasiann

4 a 1 4 v v W { o a 4
mfaawawﬂfummzfnzgﬂﬂaaﬂaaﬂnﬂ,uﬂizumﬁamﬁafﬂuﬂumiuﬁmmwuummmmaa

A Y o dy A = ' & . .
l,‘WE]ﬂigﬁ]uﬂ151/]'l\?'lu"]]'t’]\uuﬂLﬂﬁ]lﬂ'lﬂll'lflﬂll@]ﬂ@]']\iﬂu(Mlchael W King,2018)

Platelet-derived growth factor (PDGF)
I & o a a A a a o [
Wunialudatsmsnig@mu Tanaiugumsesyan Tavousaduazn1sung
Taginn1z061989 PDGF Hunumdinglumsadunasanon nsniayaulavesnasaion
Ay A A A T Y Y ] ] ] 4 a o
nnileorasamoanlogual tazmsueaa wu glumsuiayaauuy luleFavouyaa
a 4 7 Y A o 2 A
iau'lag (mesenchymal cells) Hazi¥aanszgn (osteoblasts) NIZAUNTIAADUAIVDUTAIADA
] o <
917 (chemotaxis) HATMSHUBEAa 1 fibroblast/glial/smooth muscle cells AYUANNITHAIUD
¥ v A o 3 A
collagenase 11AZNITATNADAANIU ATLAUNITIAADUAIVOULALROAVIIUUA TATNIA
a a [ I =
(macrophage) 11azH31n5W @ (neutrophil) (Pochini ,2016) PDGF Hanvaziilulnalalysiu
Tuianag ¥901992152N0UAE 1118808 A T0IN1IY (PDGF-AA) 11118808 B 709111119
(PDGF-BB) %1118898 C #94%1178 (PDGF-CC) ®178808 D 944178 (PDGF-DD) %309814
L 2 RV 4
aznilan1i2e (PDGF-AB) TaefinanuailagdunuaI5uN%031 PDGFRA 11ag PDGFR[3 1ile
mldinamsdunyoalmivonszqumsiaulunszuiumsae i (Pochini AC,2016)
Y dy A 4 1 ~ A o
PDGF ansony g luilegenysdvnatodiulaoi PDGF-A wunini wale

Y ]
ﬂ’s%ﬁlllﬁ’t]ﬁﬁl azAvUeeU PDGF-B wuwnlutiilawazsn muiummzﬁuwuumwawaﬂu

PDGE-C wuunlu ¥iale la deuviuanle nazduesu diuslesnuludunazsaly uaz luwy
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e luihuuaz a1 18 v aauves PDGE-D annsanyla luriale duseuuaz sl nag lunuy

Tuauee Yoauazaduiiieas (Pochini, 2016)

Transforming growth factor beta (TGF-B)

TGF-B il o Ta lad@simdifivarwededredunsedunismusiuan
mesenchymal cellsﬁmwmwu”lﬁ’ﬁy’auss]”luéfm5§uﬁ1%uﬁqﬁ'ﬂigﬂqgﬂﬁwuu ANuAAYMan
vian AenuaumsutuyaauuyluInFaveuwad endothelial, fibroblast, osteoblast Faustazes
§18ouAILANMITIINRBARIILIAZMIHAIADAATILE; AILANNAvDIM U uadiuy Ty
TagavedInsnuames nazdiriosnuinuaugalius1an1e (Homeostasis) NTLAUNTT
naufvsuiiadanyniimimasadeauaznsadunasaiden; SusimsusuIuves
wuaTasvhanazay Tnl'les (ymphocyte) Taoii TGF-[3 mmsmm'ﬂumqafiaﬂsiaﬂ'lﬁ'ﬁ'qﬁﬁa

9

TGF-B sensu stricto, bone morphogenetic proteins (BMP) and activins TGF-B Tudadia g3gn
Sroumglsznoudawmuilofuiudiulnajfie TGF-B1 TGE-B2 TGF-B3 Tasfidiuves
usazdrzuanaaiu gl TGF-31 9215]u activing receptor like kinases (ALK) 1-7 Fadu
Tvajazlsznoudae iwedunazni Toiulnwa TGF-B2 92150 TGF-P type 11 receptor
(TBRII) Activin type II receptor (ActRII) Activin type II receptor B (ActRIIB) BMP type II
receptor (BMPRII) (s8¢ anti-Miillerian hormone receptor (AMHR) aIU TGF-BS 9IUNY The
type Il TGF-3 receptor (T[BRIIN) Endoglin RGMa, DRAGON (RGMb) 118z hemojuvelin/HFE2
(RGMoc) &4 TGF-[3 amﬁawullﬁ”lumﬁmﬁa@u?nmuaﬂﬁimﬁiaﬁmwaﬁ nszgnoouuazlu

<3 a
ﬂi$QaGU’0\‘ll,llm§’0Wlﬂ’J‘1/]ﬂ°Hu@ (Pochini, 2016)

Fibroblast growth factor (FGF)
. gl.z = g}/ = 4 a2 A = s
Fibroblast growth factor (FGF) NIHNANNIHUA 22 BUFUANINES 18 BUT NA10150
9 H 9
Haa Tnsnunlanes NINUALIUNY FGF receptor IABNTT1MIU receptor NINUA 5 ¥iA FGF

Ty Y v Y o Yy = Py Yo X
Llﬂﬂnlﬂi’)ﬂﬂ"lﬂl‘ﬂu 6 NRUAIYNU IﬂEJLLEJﬂi]"IﬂFITJ”I?JFIa”IEJﬂaQIﬂEJLL‘]NllﬂﬂQu

Family 1 (FGF1 subfamily): FGF1 and FGF2

® Family 2 (FGF7 subfamily): FGF3, FGF7, FGF10, and FGF22
® Family 3 (FGF4 subfamily): FGF4, FGF5, and FGF6

® Family 4 (FGF8 subfamily): FGF8, FGF17, and FGF18

® Family 5 (FGF9 subfamily): FGF9, FGF16, and FGF20
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® Family 6 (FGF19 subfamily): FGF19, FGF21, and FGF23

{ : @ @ o Jd v
M NY09 FGF 321M8I9090 UNITVEI8AIVBITIHIUIHA AL ) AALENNS

a a 4 { v 3
mmulmﬂmm stem cell LLﬁ%ﬂi%i])u mesoderm (WoNIZITINA NI embryos (King, 2018)

Epidermal Growth Factor (EGF)

EGF fluInan)l Inindszneudionsaeiilu 53 @1 Merdesnumsatuauuas

a a J v o @ { A Jd o a
ﬂ?ﬁ!ﬂﬁi‘gl@]ﬂi@]ﬂ]’ﬂﬁl‘ﬁfﬁﬁ EGF 2¢9UNY receptor m@ﬁﬂuﬁlgﬂﬁ}ul"]jﬁﬁ WTi%Lﬂﬂﬂﬁ%U?HﬂWﬁ

. =< dyd' 1 = A [ [ F2 Y
autophosphorylation %3 receptor H¥ 931 SH2 FIUDIUAULAIIENTEAU EGF g

1 a o .
phosphatidylinositol pathway @4#a 1#INAN15NTZAUVDI protein kinase 1117 Ca™ a1eluirall

Y v Y
VINTU Fanszuaum a1l 1iinan15ns2qun159a519 mesenchymal glial 118 epithelial

cells EGF @auunnylu submaxillary gland Brunners gland (King, 2018) 3106113514 T19814

Y I3 =X 1 1 A = ¥ A 1
L!,ﬁm“l‘ﬁmum common growth factor 914 'J”IW‘]J?J"IﬂV]ﬁ'Jullﬁullazﬂﬂu’]ﬂ@ﬂ’]\iklﬁ

a a 1% 4 3 A
M1319N 2.2 ‘b’uﬂllagaﬂ']slil!&ﬂWT?UﬂﬂIﬂﬁV]LW\lﬂL@ﬂi UDNINANIADA

Factor Principal Source Primary Activity
Submaxillary gland, Promotes proliferation of mesenchymal, Glial and
EGF
Brunners gland epithelial cells
promotes proliferation and differentiation of
Erythropoietin [kidney
erythrocytes
promotes proliferation of many cells; inhibits some
wide range of cells; protein is
FGF stem cells; induces mesoderm to form in early
associated with the ECM
embryos
IGF-1 primarily liver promotes proliferation of many cell types
promotes proliferation of many cell types primarily
IGF-2 variety of cells
of fetal origin
mast cells, eosinophils, bone
NGF marrow stromal cells, promotes neurite outgrowth and neural cell survival
keratinocytes



https://themedicalbiochemistrypage.org/growth-factors.php#egf
https://themedicalbiochemistrypage.org/growth-factors.php#epo
https://themedicalbiochemistrypage.org/growth-factors.php#fgf
https://themedicalbiochemistrypage.org/growth-factors.php#igf1
https://themedicalbiochemistrypage.org/growth-factors.php#igf2
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M1 22 (519)

Factor Principal Source Primary Activity

platelets, endothelial cells,  [promotes proliferation of connective tissue, glial
PDGF
placenta and smooth muscle cells

macrophages, keratinocytes,
important for normal wound healing, cellular
hypothalamic astrocytes;
TGF-(X proliferation, female reproductive maturation,
commonly expressed by
embryogenesis
transformed cells

anti-inflammatory (suppresses cytokine production

B activated Th1 cells (T-helper)jand class I MHC expression), promotes wound
TGF-
and natural killer (NK) cells |healing, inhibits macrophage and lymphocyte

proliferation

1311: Michael W King. Growth Factors. (2018, September 13).

https://themedicalbiochemistrypage.org/growth-factors.php

o 1

I A 1
oy Ta Tmal (Cytokines) 1ilu Tnsnuslawmas Alanuuzmwiy drulvajizgnadian

'
o =}

s Ay e o ' ¢ sy =
ﬂ’lﬂl“]faﬁﬁlu53‘ﬂ'ﬂQllﬂllﬂuLW@ﬁ@ﬁ’lﬁﬂuizﬂﬁ’l\ucﬁaaUl“]fjﬁhlﬂuﬂﬁﬁ'l\ﬁnﬂ lymphocytes 1
{39171 lymphokines 141 interleukin (IL) 118 ¢ interferon ¥ UN A 3194910 monocytes L0 ¥

a 1 . a4 o Y Aa s 2 A
macrophage (380731 monokines IﬂEJ ”lmim”lﬂuﬂwamaﬂmmﬂmwmmﬂﬂwaammaaﬂmn

l
% S

o v { a2 A o Jd o J
Tduswnuiduwmisniaun)andasy nszdumsmusiuiwsas s ldiwadluszuy

a = = o J
EAENGEY uaJﬂ']ilﬂaﬂullﬂa\n!a$ﬂ1a1ﬂlcﬁaa


https://themedicalbiochemistrypage.org/growth-factors.php#pdgf
https://themedicalbiochemistrypage.org/growth-factors.php#tgfa
https://themedicalbiochemistrypage.org/growth-factors.php#tgfb

MI19N 2.3 FHUALAZANHULINNIZYDY Interleukin

17

Interleukins Principal Source Primary Activity
macrophages and other antigen
co-stimulation of APCs and T cells,
presenting cells (APCs)
IL1-OC and —B inflammation and fever, acute phase
response, hematopoiesis
activated Th1 cells, NK cells
proliferation of B cells and activated T
IL-2
cells, NK functions
IL-3 activated T cells growth of hematopoietic progenitor cells
B cell proliferation, eosinophil and mast
Th2 and mast cells
cell growth and function, IgE and class
IL-4
Il MHC expression on B cells, inhibition
of monokine production
IL-5 Th2 and mast cells eosinophil growth and function
acute phase response, B cell
activated Th2 cells, APCs, other
proliferation, thrombopoiesis,
IL-6 somatic cells such as hepatocytes and
synergistic with IL-1[3 and TNF on T
adipocytes
cells
IL-7 thymic and marrow stromal cells T and B lymphopoiesis
macrophages, other somatic cells chemoattractant for neutrophils and T
IL-8
cells
IL-9 T cells hematopoietic and thymopoietic effects
activated Th2 cells, CD8" T and B
inhibits cytokine production, promotes B
cells, macrophages
cell proliferation and antibody
IL-10

production, suppresses cellular

immunity, mast cell growth




M3 2.3 (919)
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lymphocytes, epithelial cells

Interleukins Principal Source Primary Activity
bone marrow stromal cells synergisitc hematopoietic and
IL-11
thrombopoietic effects
B cells, T cells, macrophages,
proliferation of NK cells, INF-Y
dendritic cells
IL-12 production, promotes cell-mediated
immune functions
Th2 cells, B cells, macrophages
stimulates growth and proliferation of B
IL-13 cells, inhibits production of macrophage
inflammatory cytokines
T cells and malignant B cells
regulates the growth and proliferation of
IL-14
B cells
induces production of NK cells
monocytes, thyroid, lymph nodes,
IL-15
myocytes
N chemoattractant for CD4 " cells
cosinophils, CD8 T cells,
IL-16

IL-17: six isoforms
all from different
genes;

IL-17A, B, C, D,
E, and F (IL-17E

also called IL-25)

A and F forms only expressed in a
subset of T cells; B expressed in
leukocytes and peripheral tissues; C
up regulated during inflammation; D
expressed in nervous system and
skeletal muscle; E expressed in

peripheral tissues

increases production of inflammatory
cytokines, angiogenesis, affects

endothelial and epithelial cells
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M3 2.3 (919)

Interleukins Principal Source Primary Activity

Macrophages increases NK cell activity, induces
IL-18
production of INF-Y

macrophages neutrophils and some
antiviral effects, induction of class I
somatic cells
INF-(X and -B MHC on all somatic cells, activation of

INK cells and macrophages

activated Th1 and NK cells induces of class | MHC on all somatic
cells, induces class I MHC on APCs
and somatic cells, activates

INFY macrophages, neutrophils, NK cells,

promotes cell-mediated immunity,

antiviral effects

131: Michael W King. Growth Factors. (2018, September 13).

https://themedicalbiochemistrypage.org/growth-factors.php
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Hepatocyte growth factor (HGF)
HGF HA®210 mesenchymal cells Mniandnny epithelial cells L1a1& endothelial
[R==1 1 A o Y A = o 4 < A Y o ]
cells HANNUNAIUNTIHUINNGINUVLEAAATENAVDUNALADA Tﬂﬂﬂzﬂimumswmmmmz
o 1 ) v v & y L X o YAd g
Tuaieeu Msadlusaana1uile NISAEIVIALNALAZINBDIEDA1 ¢ HGF MU UININYIVD
¥ A a @ A s ] ¢ A ) .
mmmmulmﬂmw%aa m'imaau”lmmaa uazgﬂﬁwmmaa Iﬂﬂ'ﬂﬂgﬂigﬁ]u tyrosine

kinase Ha491NNTUNY proto-oncogenic c-Met AaniaaIAIuans (NAKAMURA, 2010)

HGF mRNA
oachain _ ’:ham
8 W
K1 K2 K3 K4

translation

pro-HGF a-chain hain
(463aa) 23 aa)
L, @ PO Q e
B N2 c-Met / HGF-receptor
sgnat N -
sOQuUence -
e A
Tyrosine kinase .
G: —C Anti-apoptotic
Mitogenic —‘é) = %
¢ . @ _ " Calonss) >
mature HGF Wl s a-chain & é > XA s
L_— ),\F,A }A , £ “u Motogenic -
{, 1"‘ A @ Anglogenic Morphogenic @ - .

|
)

| 22 SR TR

31 2.4 nmuaasdialaseaiaves HGF uag AI51Uved HGF
#131: Toshikazu N., Shin YM. (2010). The discovery of Hepatocyte Growth Factor (HFG) and its

signficance for cell biology, life sciences and clinical medicine. Jpn. Acad. Ser. 86:588-610

22 UWIRANAZ NN INY Platelet-Rich Plasma
o o @ o <
Tagf1317AA1IUYDY PRP 92U 1UUInaaa0a 10°cell /ml 11 5 ml ¥99 PRP
v ] ,ﬂ o a P @ A
(Marx, 2001) HI0UUNUFIUVBINANFIUNIINGIFTATINOINUNITIANNTHIBVDIUIAUHD
A A v a = v = Y ¥ A Y A
YoullogoLaznIzgn GANMIAnYITosuINNIZVRNANUTNTUNOMINTZAU NN T
a 49! . 9= = @ @ o o ' Y Y a3 A
(NAYY Rughetti et al. TaANBUNEINVANVTUWUTTTHIIANUAUTUYD thaadoalula

J @

s A ~ Y A A A ¢ '
lﬂaﬂla@ﬂllﬁ$ﬂ15lﬂaElul!ﬂa\iellﬂﬂwaﬂ'l\?ﬁu'lﬂmﬂ\ucﬁaamﬂuw INaALaDAUDNNYBY WU

J @

v ! Y
MIWUIIUIU ma‘mﬁaué’wuazﬂmmimwwmwamﬁauw waamﬁamﬂﬂﬁuiugﬂuuu
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[
1 S

o ° Y A ' g s A o A a
ﬂﬁ’W‘lﬁgm\‘]ﬂ'J'] IﬂfJﬂ’]ﬁﬂigﬁlulW@ﬂ?ﬁllﬂ\?l%ﬁﬁﬂlﬂ\ﬂ%ﬁﬁlﬂ@uWquaﬂﬂla@ﬂﬂguﬂ1ﬁﬂﬁﬂﬂ

U q

a

0 an J { 1 a aa
1.25x10° isadmoNanans uazmﬁa%’wwaamﬁamzﬁmqquﬁ 1.5x10° isaanolaaans

=

o w ' Yo 3 A Y v 1 AaA < o o w
AT mwa“lﬁmmumamaaﬂalu PRP 1 a1uAIA0BBNa 10t um191NAnIuUe9 PRP 1119

2

lunmamssnm

2.2.1 MSUUIBUAUDI PRP

= (% A o 1A A =Y 4 = o Y o
133UNITUAYINY PRP UM uanlimsaniuWosnindalinnuiaudinued
I ~ ~ 9 A A VA a ~ ] sAq Y ] A A
Wunmsennzaanudeyanvediiosnnmailalumsesey dAnninlys Juuvvesingaun
1L o
THagsremsdszgna lismauuinue
M3ULATAVOI PRP Nniaue 1Ay Ehrenfest (Ehrenfest et al, 2009) UN131613 8108
‘g % 1 = g’
4 wuvvyunuaulsenevuas Inseairadulelnusunelusad
) .
1. Pure Platelet-Rich Plasma (P-PRP) or leucocyte-poor PRP 1Wun151@5e3 PRP 0
15171910 leucocytes waiinsovrerdule Il usuniinnunuiniudimasaingnnszdu
(Ehrenfest et al, 2009)
I = A = ]
2. Leucocyte- and PRP (L-PRP) W unN15wsen PRP N3 leucocytes R GEGERL
Y A Aa 1 o [ Y & a dy 9 A
duleluSuntianurumiugivaiaingnnszdu @9 PRP silatignldunigaluszunnms
o 9 d‘d 1 Ly [ A 9 [ Lg
mmsnaasaazmianenlogiligiu Tasmwiznaiells lanoaon Tula lagnwannau

] '
] =2

A 9 ¥ A A Aq Yo ' A ] ~ ~
ﬂluﬁﬁ'lﬂﬂﬂﬂ']uiﬂ “])'\W]@\Tclclflﬂﬁﬂﬁuﬂlﬂw'lgﬂzlsb'@?@ﬂ'msll@ﬂlﬂ@ﬂu@ﬂﬂq@ilﬁguu1ﬁﬁﬂ1uﬂ15

=

] ﬂuﬁ?\ﬁqw (Ehrenfest et al, 2009)

3. Pure Platelet-Rich Fibrin (P-PRF) or Leucocyte-Poor Platelet-Rich Fibrin L’]dJ‘L!ﬂﬁ
w33 PRP 115181910 leucocytes uatiaioviendulo llusuifinnumuniuga (Ehrenfost et
al, 2009)

4. Leucocyte- and Platelet-Rich Fibrin (L-PRF) or second-generation PRP L‘]dj UNIT
w3 PRP #11) leucocytes ua:ﬁm%ﬂhm%’uGI,EJMU?mﬁﬁmmwmmiuqa (Ehrenfest et al,
2009)

2.2.2 15383 PRP

=

Y A 9 1 A 9 A o a aa
PRP llﬂ%']ﬂlﬂ@ﬂGUfN@ﬂ'JE]T@EJﬂTD'L%W&ﬁf]ﬂﬂ'lﬂlﬁumf]@@n‘lr%lﬂm 30 DD THIVE

ds! o @ Y

= A aa o < [ 4 H
14 PRP 15310 3-5 TadansvunusTNagIusIwnNaa@onveAazyaAna n309io 7N 149

LX)

A Aqy A A Y a Y S W <3 = v .
llﬁgl‘l/]ﬂle!ﬂﬂcl% Lﬁ’é]ﬂ’ﬂLﬂ1$’é]’é)ﬂiﬂl’lﬂﬂzgﬂl@]llﬁ1i@]1uﬂ1§LL"INGI’J"II’ENLﬂﬁﬂLﬁ’E]ﬂ LB citrate

A o A s A Y Y a .
dextrose A !,W@ﬂ’f]\iﬂuﬂ'ﬁ“l/l naalasa gﬂﬂiz@;uﬂaumﬂmﬂ (Rachlta Dhurat, 2014) PRP Qﬂ

=

~ a0 , ) L & 2 o VA
WIONNTZUIUNTNITENI differential centrifugation B4 1UNTEUIUNMTHILTUTUTIUNONIL
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[ P o 3 [ 1 o 1 1 [ A
ANAZABUAIUVDAUFAANIUNIE TASTUAVANND T UL NUANAINY ITN1TIT8Y PRP 1)
Ha1nN1a1e3s a1u150ia3e3 1Ag PRP method ¥3® buffy-coat method (Dhurat, 2014)

2.2.2.1 PRP method

Y L 9 A < A v d y A

MITULENVDUNAIT VAN DLINNAADALAIDDN LAITUUINVDIUHAIATINAD

A oY I A Yy Y = 3 A 1 A oA 3 A
Mo 19 indadoaluIuE inaamonIzuvIUansed lulsuasvesnaraumselnaon
Y [ A A A a3 1 ~
ApUMIEgA AdaAIUNINN 2.1 180A1TD whole blood (WB) azgninuldnaoanussgens
9 2 o A Y o Y v ' A A 3 A ' = ™
MumsudedrvoaaoandnirlldudrennuEinsnionsnia@oaaI8onNINOU FIUa4
4 4 A < & 2 v <
M3 ULENVOANAINTILsN taeAdzgnuenanily 3 ¥u Tasrsuuugazilsznoualoman
A I 1 ] <3 A 2 I H] A A 1 - 9
pealudiulvguazitiatonun sunateezdusunie q NEen1 buffy coat Fudu l1de
< A & U 9 < A I U 1 o o
Waeavuazyuangaliznoualamlanoauauiludiulva §1%50 pure PRP (P-PRP)
Y Y ]
FUDUFAUAZFUDUUDI buffy coat vzgniilasunie’ldivasalui 145U leucocyte rich PRP
%JJ J I~ H 1 @ ]
(L-PRP) %W buffy coat taz01v9zduradsuaanioszgniasunieslidimasalna uda

Y D Y H v Y v v H

mu@@uﬂ'ﬁﬂuL!ﬂﬂﬂﬂﬂlﬂa’)ﬂiq‘ﬁﬁ@Q%\uillﬁu A1 “g” ﬁ'n’i51]ﬂ'ﬁﬁullﬂﬂﬂl@\uﬂ'ﬁ?ﬂﬁ\iﬁﬁﬂq
=~ A o [N~ A 3 A A Y 1 a

ﬂ3§ﬂ$LWENWE]V]Fﬂg‘ﬂ'lclﬁl,ll@l,a@ﬂuﬂ\nla3lﬂa@la@ﬂ]’lﬂ@ﬂﬂﬂﬂﬂuwaﬂﬂ Glua’)u"ll@\iﬂﬁil'lﬁﬁ

U

A

9 I 1 =Y Y 1 A A 2 2 = <3 A < A
AuUMIu PPP a1 1/3 v9d5uinsaiuaig (5 FHUDIUNUADA) HIUNAALADALLALIUALADA

]
v o

uad nszwegianuazgldilu PRP (Dhurat, 2014)
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" Colection of around 3aml
(2.5mi sach x 4 tubes) of whole
bicod (WH) in anticosgulatnd

Trangler of the wppar
Laver with By coat to
empty sterfle tubes

Collection of
plateiet pellets wih
few KBCs 3t bottem

of Uw twbes

Plateiot poflety &

Homogeniee glatelet pebets by
thecoughly mining ints kewes
U volume of plawms
discarging voper 2/3,

[Ready to use Smilof :
_ homogenized PRP |

MNA 2.5 IBN5IHTEY PRP

la: Rachita Dhurat, MS Sukesh. (2014). Principles and methods of preparation of platelet-rich

plasma: A review and author's perspective. J Cutan Aesthet Surg . 7(4): 189-197.

2.2.2.2 Bufty coat method

) { 3 3 g
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1o 2 A ¥ o 3 = Y ¥ J
Mesoprase-20 WUITIUIUINAALDEA 1A 210.6 NV 261.8 (107cells/uL) ¥4'13@1198131 Whole
o < @ o < o
blood, $11UIAEaAV1 1A 0.10 A1 0.05 (10°cells/ul) HagUIUHARALAL 1A 0.01 AL
3 o w A =1 1 an ) <3 A o <
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A (=} 1 o 1 A v o w 1o <3 A =
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1 @ 1A aa A
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AN 4.1 HANITATIVUUITUIUNAALADA LUALADAVTD Lmzmmaammﬂu PRP wmﬁu

uen Iaoldaailuien PRP2 yiia

Parameters Selphyl ‘ Mesoprase-20 | p-value
Platelet count in Whole Blood(lO3 cells/ul) mean
311.80 4+ 59.86 ND
+S.D.
Platelet count in PRP (103 cells/ul) mean £+ S.D. 210.6 +58.95 ‘ 261.8 £ 67.58 0.140
White blood cell count (103 cells/ul) mean £ S.D. 0.05£0.03 ‘ 0.10 £0.05 0.028%*
Red blood cell count (106cells/pl) mean + S.D. 0.01+0 ‘ 0.01+0 0.374

Based on the results of independent sample T-Test (two-tailed), * p<0.05 was considered

statistically significant; ND, Not determined (n=35)
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42 WAMINTIVIATIY Cytokines #ta¢ Chemokines
Growth factors Profiles
91N115935791A5 17 U5 TUsAuTINIMWUINTEAUYD PDGF-BB, HGF,
Interlukine-8 1AA1 p-value0.170,0.961 tag 0.148 MuaIay uaaei liianuuanaanued1el
Wod1Any (p-value > 0.05)dIUEGF 1az FGF-2 14A1 p-value 0.040 1ag 0.034 uaas1in1u

A o (%

UANANAUE NN NE AN T DA(p-value < 0.05)(A15197 2)

o

. a P o
M519N 42 HANITATIVNATITHIEA U AT 1 TAUFINIW Growth factors Profile 1ha g

Inflammatory Profile?t lav1nnstfuten PRP Tagldyatiuien PRP 2 wiia

Parameters 13319 Growth factors 11ag Inflammatory Profile (pg/ml)

Selphyl Mesoprase-20 p-value
PDGF-BB (pg/ml) (mean + S.D.) | 227,315.80 £29,298.10 | 259,597.10 + 6,251.08 0.170
EGF (pg/ml) (mean + S.D.) 261.80 £ 126.7 392.10 £ 158.72 0.040%*
FGF-2 (pg/ml) (mean + S.D.) 137.17 £ 11.77 127.28 £ 13.89 0.034*
HGF (pg/ml) (mean + S.D.) 126.54 +35.32 128.24 +33.87 0.961
IL-8 (pg/ml) (mean = S.D.) 548 +£7.01 7.78 £9.82 0.148

Based on the results of independent sample T-Test (two-tailed), * p<0.05 was considered

statistically significant
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