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Abstract.
Free radicals and reactive oxygen species (ROS) are the cause of diseases such as cancer, diabetes,  
cardiovascular and inflammatory. The presence of an increase in the number of free radicals and excess 
ROS production in the body can cause an imbalance of the immune system. Therefore, additional 
antioxidants are needed from outside the body. During this time there are several antioxidant synthesis 
drugs such as (Butyl Hydroxy Anisole) BHA and (Butyl Hydroxyl Toluene) BHT. But in its use, this drug 
causes side effects. Therefore, it is necessary to source antioxidants that have no side effects if consumed. 
PRP is a product produced from fresh whole blood that contains components of Red blood cells, White 
blood cells, Platelets, and Plasma. Plasma contains organic and inorganic molecules and ions wherein 
abundant conditions serve to transport other substances.  To determine the ability of PRP  as an 
antioxidant, fractionation, and bioactivity tests for free radical capture of 1,1-diphenyl-2-picrilhydrazil 
(DPPH) and color decay tests at 2,2'-azino-bis-[3-ethylbenzotiazolin sulfonate] (ABTS) in vivo..  Based 
on the results of this study, PRP has antioxidant activity that increases along with the decrease in THE 
concentration of PRP with an antioxidant activity value of 10.57% with the DPPH test and 5.85% with 
the ABTS test at the lowest concentration (6.25 μg / mL).   IC50 averages 190.29 μg/mL with DPPH test 
and 126.60 μg/mL with the ABTS test. The results of this study are an indication that PRP can be used as 
a treatment therapy related to the anti-oxidant activity.
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I. INTRODUCTION
The body's defense against side effect of chemical compounds such as free radicals occurs through the 

antioxidant system (Naito and Kasai 2015). Antioxidants can prevent the rate of damage due to free radicals 
because they can slow or prevent the oxidation process. The protection of antioxidants against blood plasma 
becomes an illustration of total protection against the body because all the body's cell metabolites will boil down 
to blood plasma. In addition, some metabolite products resulting from oxidation of radical compounds such as 
malonaldehyde (MDA) and conjugated diene are often used as models by researchers to describe the body's 
antioxidant defense system against free radical compounds (Cavallo et al. 2016).PRP as a biological product is 
produced from fresh whole blood and contains components of Red Blood Cells, White blood cells, Platelets, and 
Plasma. Plasma contains organic and inorganic molecules and ions wherein abundant conditions serve to 
transport other substances. 

PRP is obtained by conducting a centrifugation process to obtain platelet-rich plasma. Platelet levels in 
PRP are 20 times more than in the blood and contain more protein. PRP can increase rate of proliferation 
because PRP has bioactive molecules known to be a growth factor in tissues (Martin-Sole et al. 2016; Rosadi et 
al. 2019; Salem, Helmi, and Assaf 2018). Platelets provide many growth factors (GFs) (Sonker et al., 2015). 
Platelet Rich Plasma (PRP) is a  low-cost procedure for producing high concentration autologous GFs (Cavallo 
et al. 2016). Therapy with  Platelet Rich Plasma can produce growth factors (Cavallo et al. 2016; Zhang, Wang, 
and Sun 2016).  PRP autologous platelet concentration produces 3-5 times the concentration of platelets 
throughout the blood (El-Tahawy et al. 2017; Vokurka et al. 2016). However, the use of PRP for the 
improvement of health problems, especially in the pancreas is still very little. Before the application of PRP as 
an alternative treatment method of choice, it is necessary to research its ability in antioxidant activity because 
PRP is a relatively new approach in regenerative medicine and attracted a lot of attention over the past two 

144

https://ijhp.net/
mailto:nyoman@unprimdn.ac.id


International Journal of Health and Pharmaceutical

https://ijhp.net

decades (Pavlovic et al. 2016).  Therefore, to find out its effect on antioxidants, further research is needed in 
vivo. This study aims to test the effects of platelet-rich plasma in increasing the antioxidant activity of blood 
plasma flavonoids.

II. METHODS
Preparation of Platelet-rich Plasma (PRP) 
Platelet-rich Plasma (PRP) was prepared at PT. Aretha Medika Utama. The experimental animals used 

in this study were male Wistar rats, aged 2.5 – 3 months, bodyweight 180-220 grams, and healthy. The selection 
of rats as experimental animals based on the consideration that genetically, rats are similar to humans and can 
adapt to the laboratory environment. The initial stage of making PRP was anesthetized with Chloroform 
followed by surgery and taking 2-5 ml of rat blood from a puncture in the heart. A total of 3 ml of blood was put 
into a purple tube with EDTA anticoagulant. The first centrifugation was carried out at a speed of 1600 rpm for 
10 minutes and produced three compartments in the blood with the bottom part being Erythrocytes, Buffy coat 
layer, and Plasma. Plasma was taken without crossing the Buffy coat limit and centrifuged again at 2000 rpm for 
10 minutes. This process will form 2 compartments, namely PPP and PRP. The PRP portion below is taken and 
mixed with CaCl2. After that, the CaCl2 precipitate above was removed so that PRP was obtained which was 
ready for use

Antioxidant Analysis
Antioxidant test using the ABTS method is calculated based on the loss of blue color due to the 

reduction of ABTS by antioxidants. The intensity of this blue color was measured at a wavelength of 745 nm. 
PRP samples of 6.25µg/mL, 12.50µg/mL, 25.00µg/mL, 50.00µg/mL, and 100.00µg/mL were added to 2µL 
samples in a 96-well plate. ABTS working reagent was added as much as 198 µL into the well containing the 
sample (well sample). In the well blank, 200 µL of sample solvent (DMSO) was added. In the positive control, 
200 µL of ABTS working reagent was added. Plates were incubated for 6 minutes at 37 0C. The absorbance was 
measured using a microplate reader at =745 nm. The DPPH Trapping Test was also carried out. A total of 200 
µL of 0.077 mmol DPPH in DMSO was added to 50 µL of the sample (on a microplate). The mixture was 
incubated at room temperature for 30 minutes and then the absorbance value was measured at a wavelength of 
517 nm using a microplate reader. For the negative control, 250 µL of DPPH was used, while for the blank, 250 
µL of DMSO was used. 

Statistic Analysis
The results of the data obtained were displayed as the mean ± standard deviation (SD) of three 

repetitions of the data.

III. RESULTS AND DISCUSSION
Antioxidant test with DPPH (2,2-diphenyl-1-picryl-hydrazyl-hydrate)

Fig 1. Effect of PRP on DPPH Antioxidant Activity
* Data are presented in mean ± SD. Different superscript signs (a, b, c, d) show significant differences 
(p <0.05) Tukey HSD post hoc test.
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Based on the results in Fig. 1, it showed that the antioxidant activity of PRP on DPPH increased with 
decreasing PRP concentration. At the lowest concentration (6.25 µg/mL), PRP showed the highest antioxidant 
activity against DPPH trapping with a percent activity of 10.57%. These results indicate that PRP has 
antioxidant activity against DPPH radicals. The results of PRP initially become a promising indication for 
therapy, such as insulin resistance in type 2 DM patients due to oxidative stress which plays a role in the 
pathogenesis of this disorder. Oxidant production exceeds antioxidant activity in cells and plasma which causes 
insulin receptor disturbances, especially in skeletal muscle. Oxidative stress is defined as a condition due to an 
imbalance between oxidants and antioxidants in the body (Sheikhpour 2013; Shradha and Sisodia 2010).

Table 1.  IC50 DPPH Trapping Activities on PRP
Sample Equality R2 IC50 (µg/mL)

PRP (1st repeated) y = 0.2167x + 9.432 0.99 187.21

PRP (2nd repeated) y = 0.2172x + 9.2884 0.99 187.44

PRP (3th repeated) y = 0.2057x + 9.572 0.98 196.50

Averange y = 0.2132x + 9.4308 0.99 190.29
Based on Table 1,  the antioxidant activity of Platelet-rich Plasma (PRP) in DPPH increased along with 

the decrease in the concentration of the extract. At the lowest concentration (6.25 µg/mL), PRP showed the 
highest antioxidant activity against DPPHtrapping with an average IC50 of 190.29 g/mL. The high antioxidant 
activity is thought to be because the polyphenol compounds in the ethanol extract produce strong activity in 
scavenging free radicals. Polyphenols or flavonoids directly contribute to the antioxidant effects. It's also has a 
role in preventing lipid oxidation (Sannigrahi, et al., 2010).

Antioxidant test with ABTS (2,2’-Azinobis(3-Ethylbenzthiazoline-6-Sulfonate))

Fig 2. Effect of PRP on ABTS Antioxidant Activity
* Data are presented in mean ± SD. Different superscript signs (a, b, c, d) show significant differences 
(p <0.05) Tukey HSD post hoc test.
Based on  Fig.2, the antioxidant activity of PRP in ABTS increased along with the decrease in the 

concentration of the extract. At the lowest concentration (6.25 µg/mL), PRP showed the highest antioxidant 
activity against ABTS trapping with an activity percentage of 5.85%. The above results indicate that PRP has 
antioxidant activity on ABTS radicals.

Tabel 2. IC50 ABTS Trapping Activities on PRP
Sample Equality R2 IC50 (µg/mL)

PRP (1st repeated) y = 0.3632x + 3.6623 0.99 127.90

PRP (2nd repeated) y = 0.3667x + 3.8032 0.99 125.98

PRP (3th repeated) y = 0.3673x + 3.6413 0.98 126.21

Averange y = 0.3657x + 3.7023 0.99 126.60

Based on Table 2,  the antioxidant activity of PRP in ABTS increased as the concentration of the 
extract decreased. At the lowest concentration (6.25 µg/mL), PRP showed the highest antioxidant activity 
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against ABTS trapping with an average IC50 of 126.60 µg/mL.The value of the correlation coefficient (R2) 
between the total antioxidant content and the free radical scavenging ability of PRP was quite high, namely 0.98 
and 0.99. This high value indicates a very strong linear relationship between the total antioxidant content in PRP 
and the free radical scavenging ability of DPPH and ABTS. The results of this study indicate that the 
antioxidant properties of PRP have a relationship with free radical scavenging and total antioxidants. Therefore, 
PRP is thought to contain a reductant and react with free radicals to become stable radicals and further terminate 
the radical chain reaction.

IV. CONCLUSION
Based on the results of this study, PRP has an antioxidant activity that increases as the concentration of 

PRP decreases with an antioxidant activity value of 10.57% with the DPPH test and 5.85% with the ABTS test 
at the lowest concentration (6.25 µg/mL). The results of this study indicate that PRP become a promising 
product to treat various health problems.
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