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ABSTRACT

Objective: This pilot study was conducted to evaluate the antibacterial potential of
advanced platelet-rich fibrin plus (A-PRF+) against two strains of Staphylococcus aureus.

Method: A-PRF+ samples were collected from three volunteers who met the inclusion
criteria. The bacterial strains used were methicillin-sensitive Staphylococcus aureus
(MSSA, ATCC6538) and methicillin-resistant Staphylococcus aureus (MRSA, ATCC 33591).
Both strains were reactivated following the manufacturer’s instructions and prepared
at a concentration equivalent to 0.5 McFarland standard for the experiments. Venous
blood from each volunteer was collected by a trained nurse and transferred into A-PRF+
and S-PRF tubes. The tubes were centrifuged at 1300 rpm for 8 minutes. Antibacterial
activity was preliminarily assessed using three assays: agar diffusion, minimum inhibitory
concentration (MIC), and biofilm formation inhibition.

Results: A clear inhibition zone was observed around A-PRF+ clots on agar plates
inoculated with MSSA and MRSA, with mean diameters of 0.59 mm and 0.73 mm,
respectively. In the MIC assay, A-PRF+ from all three volunteers inhibited both MSSA
and MRSA at a 1:4 dilution. In the biofilm inhibition test using a 96-well microplate, the
percentage of surface area covered by biofilm after 24-hour incubation in the presence of
A-PRF+ was 57.20% for MSSA and 63.54% for MRSA.

Conclusion: Preliminary findings suggest that A-PRF+ exhibits antibacterial potential
against both methicillin-sensitive and methicillin-resistant strains of Staphylococcus
aureus. However, studies with larger sample sizes are necessary to confirm and further
characterize the antibacterial efficacy of A-PRF+ against S. aureus.

Keywords: advanced platelet-rich fibrin plus, antibacterial capacity, Staphylococcus
aureus, pilot study.
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TOM TAT

Muc tiéu: Khao sat sg bd kha nang khang khuén cua soi huyét giau tiéu cau cai tién
(A-PRF+) trén hai dong vi khuén tu cau vang.

Phuong phap nghién ciru: Nghién cu thuc hién trén cdc mau A-PRF+ clia 3 tinh nguyén
vién. Hai dong vi khuén tu cau vang dugc st dung la dong nhay véi methicillin ATCC6538
(MSSA) va dong khang vdi methicillin ATCC33591 (MRSA). Vi khuén dugc kich hoat theo
huéng dan cua nha san xuat va chuan bi ¢ dich vi khudn néng dé 0,5 McFarland dé thuc
hién céac thi nghiém. Mau tinh mach cua tinh nguyén vién dugc 8y va cho vao céc ong
nghiém phu hgp vdi thiét ké nghién cltu. Cac 6ng dugc thuc hién quay ly tAm &tdc do 1300
vong/phut trong 8 phut. Sau do, kha nang khang khuan sé dugc khao sat qua thi nghiém
khuéch tan dia thach, ndng dd (e ché t8i thi€éu va hinh thanh mang sinh hoc.

Két qua: C6 sy hinh thanh vong vo khuan quanh khdi A-PRF+ khi cdy trén dia thach cé vi
khuan MSSA va MRSA véi dudng kinh [an lugt 14 0,59 va 0,73 mm. Ca ba mau A-PRF+ tir
céac tinh nguyén vién déu thé hién kha nang khang véi MSSA va MRSA & mic dd pha lodng
1:4. Phan tram dién tich dia 96 giéng hinh thanh mang sinh hoc la 57,20% va 63,54% &
dong MSSA va MRSA khi U trong A-PRF+.

Két luan: Nghién clru sa bo cho thdy A-PRF+ c6 tiem nang khang khuan déi vdi ca dong tu
cau vang nhay va khang methicillin. Tuy nhién, can thuc hién trén ¢ mau l6n hon dé xac
dinh kha nang khang tu cau vang ctia A-PRF+.

Tir khéa: sgi huyét giau tiéu cau cai tién, khang khuan, tu cau vang, nghién cltu so bd.

1. PAT VAN BPE

Nhiéu tha thuat phau thuat trong linh vuc nha khoa,
chang han nhu nhé rang, phau thuat xuong 6 rang,
phau thuat nha chu, phau thuat rang ngam va cay
ghép implant, thudng dugc chi dinh trong diéu tri
ldm sang. Nhirng thi thuat nay c6 nguy co tao ra tén
thuwong mé tai chd, lam tang kha nang xay ra nhiém
trung hau phau. Nhiém khuén sau phau thuat néu
khéng dugc kiém soat kip thdi cé thé anh hudng xau
dén tién trinh hdi phuc va dan dén cac bién ching
nang nhu ldy nhiém dén céc cau trdc vung ham mat
ho&c nhiém trung huyét [1].

Tu cau vang la mét trong nhirng tac [lhén vi khuén
dang chu y trong céc trudng hgp nhiem khuén sau
phau thuat ving miéng. Vi khuan Gram duaong, yém

*Tac gia lién hé

khi ty nghi nay c6 kha nang tao ra mang sinh hoc,
giup gia tang kha nang ton tai clia chudng trong moi
truong khac nghiét. Tu cau vang (Staphylococcus
aureus) c6 hai dong vi khuén chinh: dong nhay véi
methicillin (MSSA) va khang methicillin (MRSA).
Pang chuy, cac bao cdo gan day ghi nhan xu huéng
gia tang tan suat xuat hién cha MRSA, ké c3 trong
khoang miéng. Viéc st dung khang sinh dudng toan
than sau phau thuat khéng chi tdc dong dén hé vi
sinh vat thuong trd trong khoang miéng va hé tiéu
héa, ma con déat ra nhiéu nghi van vé hiéu qua thuc
té trong phong nglra nhiém khuin hau phau [2]. Do
do, xu hudng hién nay la tap trung nghién cru va ap
dung céac bién phép kiém soat nhiém khuén tai chd
nham kiém soat cac bién chirng sau can thiép phau

Email: lehoangson@ump.edu.vn Dién thoai: (+84) 799250989 Https://doi.org/10.52163/yhc.v66iCD14.3145

g Crossrefd)) o, 8 n



N.T. Nhan et al. / Vietnam Journal of Community Medicine, Vol.66, Special Issue 14, 227-232

thuat vung miéng va tranh t8i da kha nang tac dong
dén hé vi sinh vat thudng tri trong co thé.

Gan day, viéc ap dung nguyén ly ly tdm & toc do
thép da giup phat trién cila mot san pham cai tién
cula sgi huyét giau tiéu cau — A-PRF+. A-PRF+ hién
dugc st dung phé bién trong linh vuc nha khoa phau
thuat nh& vao dac tinh hd tro tai tao mé, thuc day
lanh thuong va kha nang phoi hgp hiéu qua véi céac
vat liéu sinh hoc trong diéu trj téi tao c6 hudng dan.
Ngoai ra, vat liéu nay cling dugc ing dung trong diéu
tri viém nha chu clng nhu céc truong hgp hoai tr
xuwong ham lién quan dén thudc. Nhiéu bdo céo ld&m
sang cho thdy A-PRF+ gép phan gidm ty & nhiém
trung sau phau thuat vung miéng. Tuy nhién, hién
van con rat it cong trinh nghién clu tap trung lam
rd kha nang khang khuén cua A-PRF+, dac biét d6i
V@i cac tadc nhan thudng gap trong nhiém trung hau
phau nhu Staphylococcus aureus [3]. Do dé, viéc
khao sat kha ndng khang khuan ctia A-PRF+ d&i vdi
S. aureus sé cung cap dir liéu nén tang can thiét cho
céac nghién clu ti€p theo. Dang luu y, dé tao ra san
pham A-PRF+ can thuc hién &y mau tinh mach, 1
mot thd thuét co tinh xam Lan.

Vi vay, chung toi tién hanh nghién clru so bd nay
nham budc dau danh gia kha nang khang khuén cua
A-PRF+ trén tu cau vang qua mot s6 thi nghiém vi
sinh trudce khi ti€n hanh nghién ctu chinh thic trén
mot c& mau lén hon.

2.POI TUQNG VA PHUONG PHAP NGHIEN CU'U
2.1. Thiét ké nghién ciru

Nghién clru thtr nghiém so bo.

2.2. Pia di€ém va thoi gian nghién ciru

Nghién clru dugc trién khai trong khoang thoi gian tir
thang 11 ndm 2022 dén thang 12 ndm 2022, tai hai
dia diém: B& mén Phau thuat miéng, Khoa Rang Ham
Mat, Pai hoc Y Dugc TP. H6 Chi Minh va Phong thi
nghiém Ky nghé Mé va Vat liéu Y sinh, Trudng Dai hoc
Khoa hoc Tu' nhién, Dai hoc Quéc gia TP. H6 Chi Minh.

2.3. Déi twong nghién cliru

Mau A-PRF+ dugc thu nhan tif nhitng tinh nguyén
vién nam da dong thuan tham gia nghién ctru théng
qua biéu mau chap thuan tham gia nghién ctu.

2.4. C& mau, chon mau

C& mau cho nghién ctu s bd nay duoc xac dinh dua
trén c& mau t8i thiéu d& ddm bao dugc tinh téi lap clia
k&t qua cua thi nghiém in vitro. Cu thé, 3 tinh nguyén
vién thoa diéu kién da tham gia vao nghién citu so bd
nay. DAy la s8 luong mau nghién cttu t6i thiéu dé thuc
hién khao sat so b6 trong nghién cltu in vitro.

Tiéu chuén lya chon: (1) tinh nguyén vién dongy tham
gia nghién clru sau khi dugc cung cép day du thong
tin va ky van ban chap thuan; (2) dé tudi tir 20 dén 65;
(3) khéng c6 tign st bénh ly huyét hoc; (4) khéng hut

thudc 8; (5) khéng str dung khang sinh, thudc khang
déng hoac thuéc khang ti€u cau trong vong 3 thang
trudc thai diém 18y mau; (6) khéng cé biéu hién nhiém
trung cap tinh tai thoi diém tham gia nghién cru.

Tiéu chuén loai trir: cac trudng hgp co két qua xét
nghiém céng thirc mau toan phan cho thay bat thudng
vé s8 luong tiéu cau hodc bach cau. Ngudng gia tri
tham chiéu dugc ap dung la: bach cautlr4-10x 10°té
bao/pL va tiéu cau tir 150-400 x 10° t& bao/pL.

2.5. Bién sd nghién clru
Kich thu'éc ving vé khudn. La dudng kinh clia ving

khéng xudt hién kham vi khuén tu cau vang trén
dia thach.

Noéng dé trc ché tdi thiéu. La mic do pha loang clia
A-PRF+ ma tai néng dé dé khéng lam déi mau thuéc
resazurin tU xanh sang tim.

Uc ché hinh thanh mang sinh hoc. La phan tram dién
tich bé mat khong hinh thanh mang sinh hoc

2.6. Quy trinh nghién ctru

Hoat hod vi khuén. Trong nghién cltu nay, hai ching
tu cau vang dugc s dung bao gom ATCC 33591
(MRSA) va ATCC 6538 (MSSA), thudc dong dinh tinh
culti-loops. Quy trinh hoat héa vi khudn dugc thuc
hién theo hudng dan cua nha san xuat trén moi
trwdng thach thich hgp. Sau khi hoat héa, vi khuan
duoc chudn héa néng dé bang dung dich PBS 1X sao
cho dat dé duc tuong duong chuédn McFarland 0,5
(tuong Ung véi khoang 1,5 x 10° t& bao/mL) dé tién
hanh cac budc thi nghiém ti€p theo.

Thu thap A-PRF+. Mau ngoai vi dugc thu thap tir cac
tinh nguyén vién bang 8ng chuyén dung A-PRF+ (ndp
do) va 6ng S-PRF (6ng xanh l4) véi thé tich 10 mL mau
cho mébi 6ng. Ngay sau khi thu thap, cdc mau mau
sau dé dugc quay ly tdm véi may DUO Quattro & toc
dd 1300 vong/phut trong 8 phat. Quy trinh nay dugc
thuc hién trong diéu kién nhiét do phong (27° C) Sau
qué trinh ly tdm, san pham tir 8ng A-PRF+ dugc thu
nhan dudi dang khoi sgi huyét. Khoi sgi huyét nay
dugc dé ép nhe ngang, tao mang PRF va si dung
cho thi nghiém khuéch tan dia thach. S&n pham tir
ong S-PRF la PRF dang long, co thé pha vao cac moi
trudng phu hgp dé sir dung cho thi nghiém ndéng do
Urc ché t6i thiéu va e ché hinh thanh mang sinh hoc.

Thi nghiém khuéch tan dia thach. Sau khi cay déu vi
khuan |&n b& mat thach, cac khéi A-PRF+ dugc dat
truc tiép lén dia dé kiém tra kha nang Uc ché su phat
trién cua vi khuan. Nhém chirng duong st dung dia
gidy tm amoxicillin v&i ndng do 0,01 mg/mL (tuong
duong véi ndbng do tiéu chuén cua amoxicillin & 10
pg/dia), trong khi nhém ching am si dung dia gidy
td&m dung dich NaCl 0,9%. Sau khi 0 24 gi&, dudng
kinh vong vé khuén xung quanh cac khéi A-PRF+ va
dia chirng dugc do dé danh gia mirc d6 khang khuan.
Nghién clru vién thuc hién chup lai dia thach tai géc
do vubng goc vdi dia, co dat 1 thudc ké ké bén. Hinh
anh dugc chuyén vao may tinh va do dac trén phan
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meém ImageJ. Mbi dia dugc do dac bdi cung 1 nghién
clru vién va |8y gia tri trung binh cuia 3 lan do.

Thi nghiém néng d¢ uc ché t6i thi€u. A-PRF+ dang
long dugc pha lodng theo néng do gidm dan va phan
b6 vao céac giéng chira huyén phu vi khuan véi mat do
tiéu chudn. Nhém chirng &m bao gdbm céc giéng chira
dung dich chlorhexidine 2% (CHX), trong khi nhém
chirng duongla céc giéng chichiravikhuan (khdng cé
tac nhan khang khuén). Ngoai ra, mot s6 giéng tréng,
khéng chira vi khuan ciing dugc bé tri nham kiém tra
do vo trung clia hé théng dia thi nghiém. Sau khi G &
diéu kién tiéu chudn, sy phat trién cta vi khuan dugc
danh gia bdng mat thudng hodc théng qua do mat do
quang hoc nham xac dinh ndng doé A-PRF+ th&p nhat
c6 kha nang trc ché su phat trién vi khuén.

Thi nghiém trc ché hinh thanh mang sinh hoc. Nhém
ching duong la giéng c6 dung dich vi khuéan va méi
trudng nudi cdy. Nhdm chirng am la giéng cé vikhuan,
moi trudng nudi cdy va CHX 2%. Cac giéng sau khi U
24 gid dugc dua vao may quang phé doc & budc song
570nm xac dinh méat do quang hoc. Kha nang (¢ ché
sy bam dinh vi khuén dugc khao sat dudi dang phan
tram ti lé gilra mat do quang hoc clia nhém c6 chira
dung dich A-PRF+ va nhém ching am.

2.7. X ly va phan tich sé liéu
S8 liéu dugc phan tich bang phan mém théng ké

JASP 0.19.1.0 vdi phép kiém Wilcoxon. Su’ khéac biét
c6 y nghia thong ké khi gia tri p < 0,05.

2.8.Y dure

Nghién ctru dugc chép thuan bdi HOi dong dao dirc
trong nghién ctru Y sinh hoc Pai hoc Y Duge Thanh phé
H6 ChiMinh, s6 22569/HDDD-DHYD ngay 24/11/2022.

3.KETQUA

Trong nghién ctu so bd, miu A-PRF+ duoc thu
nhan tir ba tinh nguyén vién nam. Do tudi clia céc
ddi tugng dao dong tir 27 dén 29 tubi. Két qua xét
nghiém huyét hoc cho thay s8 lugng bach cadu nam
trong khoang tir 5,66 x 10° dén 6,61 x 10° t& bao/pL,
trong khi s& luong tiéu cau dao dongtir210 x 10° dén
305 x 10° t& bao/pL. Tat ca céc chi sé déu nam trong
gidi han sinh ly binh thuong, ddm bao du diéu kién
dé tham gia nghién ctru nay.

Bang 1. Kich thuéc vong vé khuén (n=3)

nom | tomgmL | APRFe | G
(mm)
MRSA 4,74+0,46 |0,73+0,19| 0,109
MSSA 4,84+0,37(0,59+0,21| 0,109
Gia tri p** 0,285 0,285

S6 liéu thé hién dudi dang trung binh = dé l&ch chuén
Phép kiém phi tham s& Wilcoxon signed-rank

p*: So sanh giita nhém amoxicillin va nhém A-PRF+
p**: So sanh gitta 2 nhém vi khuén.

Bang 1 trinh bay dudng kinh vong vo khuan thu dugc
tlr thi nghiém khuéch tan dia thach dgi véi nhom
ching va nhém A-PRF+ trén hai dong vi khuan tu
cau vang MSSA va MRSA. K&t qua cho thay A-PRF+
tao dugc vong vo khuén trén ca hai dong vi khuan
va kich thudc vong nhd hon dang ké so vGi nhém
ching duong (amoxicillin 0,01 mg/mL). Tuy nhién,
sy khac biét gilta hai nhém cd6 y nghia théng ké
V@i gia tri p = 0,109. Khi so sanh gi(ra hai dong vi
khuén, khong ghi nhan sy khac biét cé y nghia vé
kich thudc vong vd khuén trong cung mot nhom
can thiép (p > 0,05), cho thay hiéu qua c ché vi
khuén ctia A-PRF+ la twong duong doi vai ca MSSA
va MRSA.

Trong thi nghiém xac dinh ndng do (¢ ché téi thiéu,
thudc nhudm chi thi resazurin dugc b6 sung vao
céc giéng theo thi¥ ty tir nong dd pha loang 1:2 dén
1:64. Sau 5 phut ké tir khi bd sung resazurin, su
chuyén mau sang hong dugc quan séat tai cac giéng
c6 do pha loang tir 1:8 dén 1:64, phan anh sy ton
tai clia hoat dong chuyén hdéa vi khuén trong cac
giéng nay. Nhu vay, ndng do (rc ché tai thiéu doi vdi
ca bamau la 1:4.

Bang 2. Phan tram vi khuan bam vao day dia 96 giéng

(n=3)

Nhom Nho";:;hu”g A-PRF+  |Gidtrip*
MRSA 100 63,54+ 14,64 | 0,109
MSSA 100 57,20+9,27 | 0,109
Gid tri p** 1,000

S8 liéu thé hién dudi dang trung binh = dé léch chuan
Phép ki€m phi tham s& Wilcoxon signed-rank
p*: So sanh gittra nhdm ching va nhom A-PRF+

p**: So sanh gilta 2 nhém vi khuén.

Bang 2 trinh bay ty & phan tram dién tich bé mat
day va thanh giéng cé hién tugng vi khudn bam
dinh sau 24 gio u. Két qua cho thay, @ nhom ching,
vi khudn MSSA va MRSA déu bam dinh trén 100%
dién tich b& mat. Trong khi d6, & nhém cé x¥ ly bang
A-PRF+, muirc dé bam dinh gidm dang ké, chi con
57,20% doi v&i MSSA va 53,54% déi véi MRSA. So
sanh vdi nhom chirng, sy giam bam dinh vi khuén
trong nhéom A-PRF+ khong c6 y nghia théng ké, vdi
gia tri p = 0,109. Tuy nhién, sy khac biét dang ké vé
két qua cho thay A-PRF+ c6 tiém nang han ché hién
tugng bam dinh clia ca hai chang vi khuan trén bé
mat giéng nubi cay.

4. BAN LUAN

Trong nhitng nam gan day, A-PRF+ da thu huat sy
quan tdm nhuw moét vat liéu sinh hoc tiém nang nhg
dac tinh khang khuan, véi nhiéu nghién ctu duoc
thuc hién trén cac chiang vi khudn khac nhau. Tuy
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nhién, cac dir liéu hién tai trong y van van con chua
théng nhat, va dén thai diém nay, chua co nghién
clru nao danh gia truc ti€p hiéu qua khang khuan
cua A-PRF+ doi vdi S. aureus, bao gom ca hai dong
MSSA va MRSA. Nghién cltu so b6 la budc dau tién
nham danh gia ban dau tiém nang khang khuan cua
vat liéu nay déi vdi tu cau vang. Tir d6 xem xét trién
khai nghién cttu & quy mé ¢& mau l&n hon.

Ca ba mau A-PRF+ dugc st dung trong nghién cltu
déu cho thay hiéu qua c ché su phat trién cla vi
khuan déi véi ca hai chiung MSSA va MRSA trong
thi nghiém khuéch tan dia thach. K&t quéa nay phu
hgp vdi nhitng ghi nhan trudc doé ti Polak et al.
(2019) va Feng et al. (2020) [4, 5]. Trong dé, PRF
dugc chirng minh c6 kha nang tao ra vung (rc ché
vi khuén S. aureus trén moi trudng thach. Nghién
clfu cua Feng et al. bdo cédo vong v khuén cé
duang kinh tir 0,75 dén 1,00 mm, trong khi Polak
et al. ghi nhan kich thudc l&n hon, 1&n dén 5 mm.
Nhirng khac biét vé loai san pham PRF, méat dé vi
khuan sir dung, va ky thuat do ludng co thé gop
phan ly giai s khong déng nhat vé kich thudc vong
vO khuén gitra cac nghién ctru.

Hién tai, chwa c6 nghién cu nao dugc cong bé thuc
hién thir nghiém MIC cua A-PRF+ ddi véi vi khuén tu
cau vang. Tuy nhién, mot sé nghién clru da khao sat
hoat tinh khang khuan clia cac san pham giau tiéu
cau khéc. Cu thé, Jasmine va cdng su bao céo rang
i-PRF, khi pha & néng do 160 pL/mL, c6 kha nang (rc
ché& S. aureus [6]. Cac nghién cltu trudc day sty dung
cac ché pham giau tiéu cau trong th& nghiém ndng
do e ché t6i thiéu déi vdi vi khuan gy bénh nha chu
cling cho thay kha nang khang khuan ctia PRF. Trong
nghién ctu cta T.T.P. Thao (2022), kha nang Urc ché
vi khuan Aggregatibacter actinomycetemcomitans
(Aa) bdi A-PRF+ va i-PRF da dugc khao sat. Két qua
cho thay gia tri MIC cua A-PRF+ dao dong tir 0,35
dén 0,38, trong khi i-PRF thé hién gia tri thadp hon,
tr 0,26 dén 0,35 [7]. Can luu y rang vi khuan Gram
duong nhu S. aureus s& hitu l&p peptidoglycan day
cung mang lipid bao ngoai, déng vai tro nhu hang rao
bao vé, gilp ching dé khang tét hon véi cac tac nhan
khang khuan. Vi vay, Aa sé c6 xu huéng nhay cédm
hon véi PRF so vdi S. aureus.

Mot s6 nghién cltu trude day trén cac vi khuén
gay bénh nha chu clng ghi nhan két qua tuong
dong vd@i nghién ctru hién tai. P.AV. Thuy va céng
sy bao céo rang PRP c6 thé lam giam gan 50%
luvgng vi khuan bam dinh vao day giéng trong mo
hinh thi nghiém in vitro [8]. Tuy nhién, nghién clu
clia Yang et al. (2015) lai cho két qua khac biét, khi
PRP chi lam gidm khoang 20% kha nang bam dinh
clia Aa va Porphyromonas gingivalis, trong khi PRF
khong thé hién hiéu qua ré rét déi vdi viéc Uc ché
sy bdm dinh clia Aa, Porphyromonas gingivalis va
Fusobacterium nucleatum [9].

Nghién clru so bd ndy nham dua ra két qua khao sat
ban dau vé kha nang khang khuén ctia A-PRF+ trén

S. aures. Vi vay, ching t6i chon c¢& mau t6i thiu dap
(ng yéu cau clia nghién ciu in vitro & 3 mau A-PRF+.
Nghién ctu tiép theo can tang s6 luong mau A-PRF+
nhdm cung cé két qué va dem lai k6t qua thuyét
phuc hon.

5. KET LUAN

Nhu vay, A-PRF+ thé hién dugc tiém nang khang
khuan dgi vGi hai chiung MSSA va MRSA qua cac
thi nghiém thuyc hién trong nghién clu sg bé.
Can thuc hién cac nghién clu véi quy mo Lén
hon dé xac dinh kha nang khang tu cau vang
clia A-PRF+.

6. THONG TIN TAITRQ’

Nghién clru nay duagc tai trg kinh phi bagi Dai hoc Y
Dugc Thanh phd H6 Chi Minh theo hgp dong sé
163/2023/HD-DHYD, ngay 14 thang 09 nam 2023.
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