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NGHIEN CUU TAO GEL HUYET TUONG GIAU TIEU CAU
TU MAU PONG MACH DAY RON NGUOI

D6 Xuéin Hai'

Tém tit
Muc tiéu: Nghién ctiru diéu ché gel huyét twong gidu tiéu cau (platelet-rich
plasma - PRP) tir mdu dong mach day rén ngudi. Phwong phdp nghién citu:
PRP duogc thu nhan tir mdu dong mach day ron va duge kich hoat béng hon dich
kich hoat tiéu cau CaCl, (10%)/Thrombin ty 18 ¥ (mL) véi ty 1é thich hop. Gel
PRP sau diéu ché duoc ddnh gid chit luong theo bang phin loai DEPA cua
Magalon J. Két qud: PRP thu dugc c6 s6 luong tiéu cdu trung binh 13 6,5 +
1,5 x 10° tiéu cau/mL, cao gip 8 1an so véi mau toan phan. Ty 1& thu hoi tiéu cau
va do tinh khiét dat mirc chét luong cao theo bang phan loai DEPA. Qué trinh
hoat ho4 dat chat luong gan nhu ly tuéng. Ty 1€ PRP/CaCl, (10%)/Thromb1n t6i
uu la 1/2/5 Két luan Diéu ché thanh cong gel PRP tir mdu cudng rén véi nong
d6 tiéu cau cao gap 8 1an m4du toan phan, mau vang nhat va c¢6 do tinh khiét 3,9+.

Twr khoa: PRP; Mau day rén; Hon dich kich hoat tiéu cau.

RESEARCH ON THE PRODUCTION OF HUMAN UMBILICAL CORD
PLATELET-RICH PLASMA GEL

Abstract

Objectives: This study aimed to prepare platelet-rich plasma (PRP) gel from
human umbilical cord artery blood. Methods: PRP were obtained from umbilical
cord artery blood and activated by CaCl, (10%)/Thrombin 2/5 (mL) solution in
the appropriate ratio. Platelet ratio and purity of good quality according to DEPA
classification of Magalon J. Results: The obtained PRP had an average platelet
count of 6.5 + 1.5 x 10’ platelets/mL, eight times higher than whole blood.
According to the DEPA classification, platelet recovery rate and purity reached a
high-quality level. The activation process is of near-ideal quality. The optimal
PRP/CaCl, (10%)/Thrombin ratio is 1/2/5. Conclusion: Successfully prepared
PRP gel from cord blood with platelet concentration 8 times higher than whole
blood, light yellow color and purity from 3.9+.
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DAT VAN DE

Huyét twong gidu tiéu cau 1a san
phém c6 dic tiéu cau tu than thu duoc
tir mdu toan phan, chta néng do tiéu
cAu cao hon binh thudng va cé chira
nhiéu yéu t6 ting trudng [1]. Cic yéu
t6 tang truong duoc du trir trong hat
alpha tiéu cdu, va duogc giai phéng khi
tiéu cau dugc hoat héa nhu: Yéu tb
tang truéng ndi mac mach mau, yéu td
tang trudng tir tiéu cau, yéu td biét héa
va tang truong... [2]. Do vay, PRP c6
anh huong dén qud trinh viém, nhiém
trung, thoai hoa khop va chira lanh cac
md mém [3, 4]. Ngoai ra, nhiéu nghién
ctru cling dua ra két luan rang tiéu cau
cling giai phéng nhiéu protein c6 hoat
tinh sinh hoc thu hut cac dai thuc bao,
cac té bao gdc trung md va té bao tao
xuong [5]. Béi vay, huyét twong giau
tiéu cau khong chi thic day loai trir cc
mo bi thodi hdéa va hoai tir ma con tang
cuong téi tao mo va chita lanh vét thuong.

Hién nay, PRP thuong dugc sir dung
& dang tiém dé ting cuong tii tao mo,
gitip ting kha niang lién vét thuong.
Tuy nhién, v6i nhitng vét 10ét 14u lién
thi cach thtrc tiém PRP s& kho khan va
can phai c6 loai gel PRP boi s& phit hop
hon. Mot s6 trudng hop khic lai gip
khé khan khi tao PRP ty than doi hoi
phai tao PRP tir ddng loai. Xuét phat tir
nhitng yéu t trén chiing toi tién hanh:
Nghién ciru tao gel PRP dong lodi,
ddnh gid chdt lwong gel PRP iing dung
trong diéu tri vét thwong ldu lién.
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POI TUONG VA PHUONG PHAP
NGHIEN CUU
1. P6i twong nghién ciru
Gom 80 mL mdu dong mach day
ron nguoi twoi tir san phu khoe manh
(nhém méu O, A, B, AB), vo khuén va
hén dich kich hoat tiéu ciu CaCl,
(10%)/Thrombin ty 1¢ 2:5 (mL). Pugc
thi nghiém tao gel PRP tai BO mon
Phau thuat thyc hanh, thyc nghiém -
Hoc vién Quéan y trong thoi gian tu
thang 3 - 10/2022.

2. Phwong phap nghién ciru

Tao gel PRP tir mdu diy ron: Sur
dung bom tiém 10 mL 14y méu tir dong
mach diy rén bom nhe vao 8 6ng
nghiém di chira sin chat chéng dong
EDTA. Pat 8 6ng nghiém nay vio
budng ly tdm (Centrifuge) ddi xung
nhau, quay toc d6 3000 vong/phit,
trong 30 phit. Mdu trong 6ng nghiém
s€ tach ra thanh 3 16p: dudi cung la
hong cau, tiép theo 1a 165p PRP va trén
cing 1a phan tiéu cau lo limg trong
huyét twong (PPP - huyét twong ngh&o
tiéu cau). Dung bom tiém v6 khuan hut
lay PRP (thuong 2 - 3 mL/10 mL méu
toan phan) bom nhe vio 6ng nghiém.

Tron hon dich CaCl, va Thrombin
v6i PRP theo ty 16 1:2:5 (mL) lic déu
va u & nhiét do 4 - 6°C trong thoi gian
10 phit, sau 30 phit s€ thu duoc gel PRP.
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Miu toan phan PRP Gel PRP
Hinh 1. Tao gel PRP.

* Cdc chi tiéu nghién cuu, danh gid:

- S6 mL PRP thu duoc so véi mau toan phan.

- Mau sic gel PRP sau khi hoat héa: Vang nhat, tring duc, tring trong, tring hong.

- S6 luong tiéu cau trong gel PRP: S6 luong tiéu cau/mL gel PRP duogc doc
trén may xét nghiém huyét hoc Model Z3.

- D4nh gid chit lugng gel PRP: Bang phin loai DEPA cua Magalon J., va CS.
(2016) [6]:

Bang 1. Ddnh gi4 chit luong PRP.

. Piém
Chi so
1+ 2+ 3+ 4+
S6 luong tiéu cau (ty/mL) <1 1-<3 3-<5 >5
Ty 1& (%) thu hoi tiéu cau <30 30-<70 70-<90 >90
Ty 1& (%) d6 tinh khiét <30 30-<70 70-<90 =90

+ Ty 1& hoat héa tiéu ciu va mau sic gel PRP [2]: Hoat héa theo cic ty 18
CaCl, va thrombin véi PRP theo t6 hop 3 chat tir 1 - 5 mL, xdc dinh ty 1 tao mau
sdc tra“'mg trong.

* Xur Iy 50 liéu: SO lidu thu thu thap va cdc phan tich s& duoc thuc hién bang
phan mém SPSS 20.0.

3. Pao dirc nghién ctru

Nghién ctru dugc sy chép thuan cua Hoi déng Pao duc trong Nghién ciu Y
sinh hoc s6 40/2020 QD-VMEC.
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KET QUA NGHIEN CUU

* S6 mL PRP thu dwoc trong 10 mL mdu toan phan:

Thanh phan hir hinh [N 3.0 S6 mL

PPP | L 45

0 5 10 15

Biéu d6 1. S6 mL PRP thu duoc trong 10 mL mau toan phan.

Trong 10 mL mdu toan phan sau ly tim PRP thu dugc trung binh 13 2,5 + 0,1
mL va PPP trung binh thu duoc 1a 4,5 £ 0,3 mL.

* S6 liwgng tiéu cau trung binh:

Biang 2. S6 luong tiéu cau trung binh trong gel PRP (n = 8).

Chi s6 Tiéu chu: X + SD (tiéu ciu/mL)
Mau toan phan (0,8 +0,05) x 10’
Gel PRP 6,5+ 1,5) % 10’

S6 luong tiéu cau trung binh trong gel PRP 1a (6,5 + 1,5) x 10° cao khoang 8
1an so véi tiéu cau trong mau toan phan.

Chat lugng gel PRP:
Bang 3. Chit luong PRP (n = 8).
Chi sb Két qua
S6 luong tiéu cau (10°/mL) 3,8+
Ty 1& (%) tiéu cau thu dugc 3,9+
Ty 1& (%) d6 tinh khiét 3.9+

Duya theo phan loai DEPA cta Magalon J., va CS (2016) [6], PRP thu duoc
v6i chat lugng tot va do tinh khiét cao (diém quy d6i tir 3,8+).
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* Ty 1¢ hoat héa tiéu cau va mau scc gel PRP:

Ty 1& PRP/CaCl, (10%)/thrombin: Trong nghién ctru nay theo mot s nghién

ctru trude ching toi tién hanh pha tron cdc ty 18 khdc nhau tir 1 - 5 mL cua mdi
chat két qua mau gel PRP trang trong & ty 1¢ 1:2:5 (mL).

® Vang nhat

u Tréng duc

Biéu do6 2. Mau sic cua gel PRP (n = 8).

Sau khi kich hoat béng hdn dich CaCl, (10%)/thrombin, PRP chuyén tur 1ong
sang dang gel gidng thach va c6 diy to mau vang nhat, dung dich con lai 12 chét
tang trudng sau khi tiéu cu hoat héa dung dé tri liéu. Gel PRP sau hoat héa dat

tiéu chuan véi mau vang nhat, két qua cho thiy vang nhat chiém chu yéu 1a
87,5% va trang duc chiém ty 1& nho 12 12,5%.

BAN LUAN

Nong d tiéu cau thu dugc & bang 2
cho thdy cao gip 8 lan ndng do tiéu
cu trung binh trong mdu toan phan.
Két qua nay cao hon nghién ctru cta
Weiwei va CS (2012) véi ndng do tiéu
cau trung binh trong PRP gip 5, 7 lan
ndng do tiéu ciu trung binh trong miu
toan phan [7] va nghién ctru ctia Chai
J. va CS (2019) véi ndng do tiéu cau
trung binh trong PRP gip 6,2 1an nong
d6 tiéu cau trung binh trong mdu toin
phan [8]. Két qua cho thiy tao PRP tir
mau day ron c6 thé thu dugc tiéu cau

cd dic rat cao, phit hop ung dung trong
nghién ctru va diéu tri. Thong thudng
ctr khoang 10 mL mdu diy rén sau ly
tam s€ thu duoc tr 2 - 3 mL PRP, tac
gia Hashemi S. va CS (2016) nghién
clru trén méu day rén khi ly tdm lan 1
v6i 3000 vong trong 20 phdt thiy ndng
d6 tiéu cau duoc lam giau > 50%, loai
b6 dugc hon 90% hong ciu va bach
cau [9]. Ciing trong nghién ciu nay
PRP tir méu day rén ciia con ngudi cé
chtra cédc yéu t6 tang truong (GF), bao
g6m yéu t6 tang truong bicu bi (EGF),
yéu té ting trudng ndi mdé mach mdu
(VEGF), yéu té tang truong nguyén
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bao soi (FGF), yéu td ting trudng
giong nhu insulin-1 (IGF-1), interlukin
va interferon... PRP dugc st dung nhu
mot hé théng van chuyén cho cac vi
hat gidp kiém sodt giai phéng yéu td
tdng trudng va tang cuong chira lanh
va hinh thanh mach [9]. Pay la nhiing
yéu td c6 nhiéu hoat tinh sinh hoc t6t
ma dén nay ¢ nudc ta chu’a ung dung
nhiéu PRP tr mdu dy rén trong diéu
tri cac bénh.

O bang 3 cho thay ty 1¢ thu hdi ticu
cau va ty 1é do tinh khiét ctia PRP déu
dat muc cao. Theo két qua, 100% sb
mau PRP thu dugc c6 ty 18 thu hoi tiéu
cau voi hiéu suat kha tot trd 1én va
100% mau PRP thu dugc c¢6 do tinh
khiét rat cao. Nhu vay, két qua tich
chiét huyét twong gidu tiéu cdu cla
nghién ctru dat chat luong tdt, dam bao
mau PRP cé hoat tinh sinh hoc cao.
Tac gia Hashemi va CS nghién ctru voi
PRP tir mdu ddy rén véi cdc nong dod
khéc nhau thiy: PRP kich thich sy ting
sinh va di chuyén cta cdc nguyén bao
so1 & da va sy kich thich nay phu thudc
vao liéu luong cua PRP [8], véi két
qua thu dugc ¢ bang 3 ching t6i nhan
théy c6 thé duoc su dung dé diéu tri
cdc ton thwong man tinh & da ma
khong giy ra phan ing mién dich.

Theo y van, tiéu cau duogc kich hoat
bdi CaCl, va Thrombin, tuy nhién theo
tdc gia Toshihisa T. va CS cho rang
chua c6 bang ching nao cho thiy kich
hoat mot phan hay toan bo 1 tét hon &
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PRP [9]. CaCl, lam tang kha nang
déng tu ciia PRP di duoc nhiéu nghién
cuu chiing minh [1, 9]. Cling theo tac
gia Toshihisa T., CaCl, truc tiép kich
hoat tiéu cau, sau d6 tao diéu kién hinh
thanh cuc mau dong mot cach doc lap
va hop tdc véi con duong dong mau
thong qua chuyén doi thrombin trong
mot chudi déng mau. Trong nghién
ciru cua ching t61 st dung ty 1€ kich
hoat tiéu cu 1:2:5 (mL) thay sy dong
tu mau vang nhat, trén bé mat xudt
hién 16p trrfmg duc c6 nhiéu soi to
trang, 16p nay chtra nhiéu yéu té kich
thich tang truéng. Cac nghién ctru khac
cling cho thay kich hoat PRP thiy cic
yéu t6 tham gia vao quéd trinh chira
lanh vét thuong (TGF-B1, PDGF-AB
va VEGF) va 2 chit trung gian gy
viem (IL-1PB va TNF-a)... [9, 10]. Tac
gia Carola C. va CS (2016) kich hoat
PRP duoc thuc hién bang cdch thém
10% CaCl2 (ndng d6 22,8 mM), 10%
thrombin tu than, 10% hén hop CaCl2
+ thrombin va 10% collagen loai I
(4 pug), hon dich dugce 1 trong 15 va 30
phut va 1, 2 va 24 gio ¢ 37°C. Sau do,
cdc mau duge ly thm & 2800 vong/phiit
trong 15 phiit & 20°C va phan ndi phia
trén dugc thu thip va bao quan ¢ -
80°C cho dén khi str dung nhan thay
gidi phéng cic GF c6 ngudn goc tir
tiéu cau [10]. Hién nay hau hét céc tdc
gia kich hoat PRP nham cdc muc dich
khac nhau nhung st dyng CaCl, va
thrombin kich hoat dugc nhiéu tic gia
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st dung, dén nay chwa c6 cong bd nao
chtrng minh ty 18 phtt hop nhét. Trong
nghién ctru nay ching t6i to hop ba
yéu t6 trong pha ché gom 1a PRP,
CaCl, va thrombin véi cactylé tr 1 - 5
mL, nham dat duoc gel PRP v6i mau
vang nhat va 16p dich méng nhiéu to
tring & bé mat.

KET LUAN
Gel PRP tir mdu diy ron c6 ndng do
tiéu cau cao gip 8 lan so v6i méu
toan phan, ty 1& kich hoat t6i uu
CaCly/Thrombin/PRP 1a 1:2:5 (mL),
gel mau vang nhat do tinh khiét cao.
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