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ABSTRACT KEYWORDS
Aim: To comparethe growth factor contents of the various PRP processing Thrombocyte concentrate;
methodsto get an insight on the difference in growth factor yield from the Platelet rich plasma;
various processing methods. Experimental: PRP before and after expiry Growth factors;
dates was collected from Indonesian Red Cross. PRP was processed by Freeze-thaw;
various methods to release the growth factors, and growth factor levels Thrombin activated.

were measured. Growth factor level s between various kinds of processing
were compared using ANOVA and those from before and after expiry date
samples were compared using t test. Results: Comparison of thrombin
activation, one, two, and three freeze thaw cycle(s) of all samplesreveaed
no sgnificant differencein PDGFAB, EGF, and | GF levels(p>0.05). However,
there were significant differences in TGFp and VEGF levels between
thrombin activation and freeze thaw cycles. Compari sons between samples
of before and after expiry date revealed no significant differencesin al
growth factor levels. Conclusion: One, two, and three freeze thaw cycle(s)
yielded no significant difference in most growth factor levels.
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INTRODUCTION tiond1%, There are various methods to get the PRP

and also various processing methods to release the

Processed trombocyte concentrateor plateletrich  growth factorsfrom the PRP. Some studies used vari-
plasma (PRP) have been used asfetal bovineserum  ousfreeze-thaw cycles+ 69, whileothersused throm-
(FBS) subgtituteinvariousstem cdll culturestudies, and  bint® %8 or thrombin/CaCl2 activated methods™ 9. A
have shown good resultsusing variousPRP concentra ~ systematic review on growth factor measurements of
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thevarious processing methods showed wide ranges
of growth factor levels. Moreover, platel et counts of
thevariousgrowth factor measurementswerevery vai-
able, ranging from 188to0 15,000 x 10° platel ets/mL
that werereflected by theuseof various concentrations
of PRPin culturemediuminvariousstudies™V.

Therefore, this study compared the growth factor
contents of the various PRP processing methodsto get
aningght onthedifferencein growthfactor yield from
thevariousprocess ng methods.

EXPERIMENTAL

Thisstudy wasdonein the Department of Biology,
Faculty of Medicine, Universitasindonesia, in Novem-
ber 2013. Ethical clearancefor thisstudy was obtained
from the Ethica Committee, Faculty of Medicine, Uni-
verstasIndonesa HumanAB PRPwasobtained from
Indonesian Red Cross. PRPs before and after expiry
dateswerecollected. Further, the PRPswere processed
by various methodsto rel ease the growth factors, and
growth factors were measured. Before processing,
platelet countsfor each sampleweremeasured, and all
datawerenoted and analyzed.

Platelet count

An aiquot of each sample was sent to Pramita
Laboratory to andyzethe platelet count ineach sample.
Theplatel et countswere done using Sysmec XN1000,
and the results for each sample were noted and pre-
sented asatable.

Processing of PRP and growth factor measure-
ments

Processing of the PRPs were done by one, two,
and three freeze-thaw cycles at -20°C, and CaCl2/
thrombin activation (2.5% CaCl2 and 3 IU human
thrombin: PRP=1:1). Themeasured growthfactorswere
transforming growthfactor  (TGF f) using human TGF
B ELISA kit (Sigma RAB0460-IKT), platel et derived
growth factor AB (PDGF-AB) using human PDGF-
AB ELISA kit (SigmaRABO0396-1KT), vascular en-
dothelia growth factor (VEGF) using human VEGF
ELISA kit (SgmaRABO0508-1KT), epidermal growth
factor (EGF) using human EGF ELISA kit (Sigma
RABO0149-IKT), andinsulin-likegrowth factor 1 (IGF
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1) using human IGF-1 ELISA kit (SgmaRAB0228-
IKT). Growth factor measurementswere doneintrip-
licateaccordingtothemanufacturer’s instruction manual.
Measurementsweredoneon al processed PRPs.

Datacollection and analysis

Dataof growth factor level sbefore processing and
for each processing were noted, tabulated, and the
meansand standard deviationswere computed. Growth
factor level swere compared to platel et count of each
sample. Thedifferencein growth factor level sbetween
the various processing were analyzed usingANOVA
or Kruska Wallistest, when the datawere not appro-
priate for ANOVA. Further, for each processing
method, thedifferencesin growth factor level sbetween
over and before expiry date sampleswere anayzed by
independent samplet test or Mann-Whitney test, when
the datawere not appropriatefor t test.

RESULTS

We processed six packs (samples) of PRP, four
were after expiry date, and two were before expiry
date. Platelet counts for each sample can beseenin
TABLE 1, and the mean + standard deviation was
582,833+295,764. We did the processing and mea-
surements for pack one and two, followed by pack
threeand four, and finally pack five, and six onthree
successive days. For each measurement, astandard
curvefor each growth factor was made, and growth
factor concentrationswereinterpol ated on the respec-
tivestandard curves.

TABLE 1: Platelet count in each sample

Sample Platelet/pl
S1 283,000
S2 610,000
S3 1,013,000
S4 836,000
S5 296,000
S6 459,000

s-= sample-

For freezethaw processing, growth factorsof most
packswere measured, but for CaCl2/thrombin activa
tion, only twoto four packsweremeasured, and were
not donefor PDGF-AB. Moreover, TGF 3 processing
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and growth factor measurements were only doneon
sampleoneto four, duetoinsufficient well number after
optimization. Overal growthfactor measurements(rep-
lication) that weredoneon dl PRP samplescan beseen
iINTABLE 2.

TABLE 2: Meansand standar d deviationsof variousgrowth
factorsinvariousprocessing

(?;gtv;trh Processng n Mean SD
TA 12 10102 77.72
TGF-beta1  FT-1x 12 25.14 22.72
(ng/ml) FT-2x 12 31.08 19.53
FT-3x 12 2832 42.03
FT-1x 10 3,002.68  300.09
PDGE-AB o oy 11 292646 25989
(pg/ml)
FT-3x 11 3,206.30 34751
TA 6 9325 119.91
EGF FT-1x 16 79.32 35.13
(pg/mi) FT-2x 17 8657 23.68
FT-3x 17 7051 41.13
TA 6 0.00 0.00
IGF-1 FT-1x 18  0.00 0.00
(ng/ml) FT-2x 17 0.05 0.12
FT-3x 17 0.08 0.23
TA 6 1,489.97 1,197.60
VEGE FT-1x 16 2,671.48 1,001.65
(pg/mi) FT-2x 17 2,28217  659.09
FT-3x 17 2,011.94 83184

TA= thrombin activation, FT-1= one freeze thaw cycle, FT-2=
two freeze thaw cycles, FT-3= three freeze thaw cycles, n= rep-
lication, SD= standard deviation

Growth factor levels

Meansand standard deviationsof dl growth factor
levelsfor each processing method canbeseenin TABLE
2. All data met the requirement for ANOVA, except
for TGF  and IGF-1 data. Squareroot transformation
of TGF 8 data showed normd distribution, and ANOVA
test was performed. However, most of IGF-1 data
showed zero value, and only datafrom sample3and 4
showed avalue between zero and one. Therefore, the
datahad no normd distribution, and comparison of IGF
level sbetween various process ngwasdone by Kruska
Wallis test. The lowest IGF level above zero was
0.1796, and the highest was 0.9527ng/ml.

Comparison of thrombin activation, one, two, and

threefreezethaw cycle(s) of al samplesreveaed no
significant differencein PDGF-AB, EGF, and IGF-1
levels (p>0.05). However, thereweresignificant dif-
ferencesin TGF g and VEGF levels (TABLE 3). Fur-
ther, comparisonsbetween samples of beforeand after
expiry datefor dl kindsof processingrevealed nosig-
nificant differencesin PDGFAB, VEGF, and EGF lev-
elsusing independent t test, and no significant differ-
enceinIGFlevel using Mann-Whitney test (p> 0.05).

TABLE 3: p valuesof TGF p and VEGF level comparison
between variousprocessng

TGFp **

TA FT-1x  FT-2x  FT-3x
TA 0.000*  0.003*  0.000*
FT-1x 0.000* 0.476 0.992
FT-2x 0.003* 0.476 0.470
FT-3x 0.000* 0.992 0.470

VEGF

TA FT-1x  FT-2x  FT-3x
TA 0.007*  0.006* 0.218
FT-1x 0.007* 0204  0.034*
FT-2x 0.006* 0.204 0.376
FT-3x 0218  0.034* 0.376

TA= thrombin activation, FT-1= one freeze thaw cycle, FT-2=
two freeze thaw cycles, FT-3= three freeze thaw cycles, *= sig-
nificant difference (p< 0.05), **= analyzed on transformed data
(square root)

DISCUSSIONS

For thrombin activation, TGF  and VEGF level in
our study wasalittle higher compared to the study of
Choet a (2011), which measured TGF 3, PDGF-AB
(that wedid not measure), IGF-1 and VEGF, and found
that TGF g and VEGF level was89.8 and 1 ng/ml re-
spectively, from a platelet count of 1,666,000 +
402,000/ ul. However, our IGF-1 level was zero, com-
pared to 87ng/ml®. Thisdiscrepancy might be dueto
thethrombin activationin Cho et a study that used a
find concentrationof 100U of bovinethrombin/ml, while
we used acombination of human thrombin/CaCl2.

Rauch et d (2011) used threefreezethaw cyclesat
-20°C and found that TGF B, PDGF-AB, VEGF, EGF,
and IGF-1 level was 768.9 £395.0, 84.19 +34.86,
7.04 £6.72, 18.34 £6.76, and 15.20 £5.34, respec-
tively from up to 15,000,000 platel ets/ul@, which was
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comparableto our resultsfor TGF , PDGF-AB, and
EGFlevd that wascomputed a thesameplatd et counts.

Kakudo et d (2008) used thrombin activation us-
ing 0.5M CaCl2/thrombin: PRP=1:1 and found that
TGF B level was 96.38 = 16.771%, compared to 101.2
+77.72 in our study.

Kuritaet d (2008) used 200 U thrombinto activate
188,000 platel ets/pl from 100 ml whole blood, and found
that EGF level was 265 pg/ml®, much higher than our
result that wasmeasured from moreplatel et count. Com-
paring studiesmight show variableresults, astheused
procedureswerenot exactly thesame. Therefore, there
werediscrepanciesbetween theresults.

Inour study, most IGF level datashowed zeroval-
ues, except for datafrom sample 3 and 4, and might be
duetothe platelet countsin sample 3 and 4 weremuch
more higher compared to other sasmples (TABLEL).
Weconcludedthat IGF levelsinsample 1, 2,5, and 6
were below the detection limit of thekit, which was
used in this study (human IGF-1 ELISA kit [Sigma
RABO0228-IKT]), and thus showed zero levels. The
minimum detectable dose of IGF-I that can bedetected
usingthe ELISA kitisaround 0.2ng/mi™2, which was
corroborated by thelowest detectablelevel that was
0.1796.

Inthisstudy, TGF 3 level in thrombin activation
wassignificantly higher, whileVEGFlevel wassgnifi-
cantly lower compared to freeze thaw cycles. Most
growth factor levelsshowed no significant difference
between thethree kinds of freeze thaw cycles, except
inVEGF levds, which showed asignificant lower level
inthreefreezethaw cyclecompared to onefreezethaw
cycle (TABLE 2 and 3). We assumed that the first,
second, and even thethird freezethaw did not lyseall,
but only part of the platel ets, whilefreezing and thawing
might cause damageto the growth factors. Damaged
growth factorswerereplaced by releaseof fresh growth
factorsfrom the lysed platel ets at subsequent freeze
thaw cycle, which makethe growth factor levelsto be
relatively constant, though therewereawiderangein
platelet counts. Further, some growth factorsmight be
moreresistant to freezing and thawing, thusthevaria-
tioninthevariousresultsingrowth factor levels.

For culture medium supplement, asFBS subgtitute,
we suggest to use froze thawed PRP, as one, two or
three cycles showed no significant differencein most

growthfactor levels. Moreover, thefreezing can beused
asameansof storage.

CONCLUSION

One, two, and threefreeze thaw cycle(s) yielded
no significant differencein most growth factor levels.
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