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Muc tiéu: Danh gia sw thay déi ham lwong collagen tai mé vét thwong man tinh
(VTMT) thuc nghiém sau diéu tri bang huyét twong giau ti€u ciu tir mau cuéng rén
ngwoi (Human Umbilical Cord Blood Platelet-rich Plasma - hUCB-PRP).
Phwong phdp nghién citru: Nghién ctru thwe nghiém c6 déi chirng, theo doi doc trén
30 chudt cdng trang dong Sprague Dawley 300 - 450g dwoc tao vét thwong man tinh
bang adriamycin, chia thanh 3 nhém gém nhém chitng &m (NaCl 0,9%), nhém
nghién cru (hUCB-PRP) va nhém chirng dwong (Heberprot-P). Can thiép diéu tri tai
chd v&i liéu 0,2mL hUCB-PRP/vét thwong vao cac ngay D5 va D10. Qua trinh tang
sinh collagen dwoc danh gid thong qua dinh lwong hydroxyproline (Hyp) tai cac thoi
diém DO, D5 va D21, két hop danh gia mé hoc bang nhudém 3 mau Masson tai D21.
Két qua: Ham lwong Hyp cua da chudt binh thwong dat 43,34 + 3,58 mg/g mé. Sau
tao mo hinh VTMT bang adriamycin, Hyp gidm rd rét va thap nhit tai D5 (6,14 + 0,72
mg/g md). Tai D21, nhém diéu tri c6 ham lwong Hyp cao hon rd rét so véi nhom
chirng am (16,80 + 2,95 so v#i 9,61 + 0,52 mg/g mo; p < 0,001). Nhudém Masson cho
thay collagen ting rd, soi collagen day va sap xép twong d6i déu & nhém diéu tri.
Két ludn: hUCB-PRP kich thich tang sinh va cai thién ciu tric collagen tai m6 VTMT
trén thuc nghiém gay loét bang adriamycin.
Tw Khoéa: Ham lwong collagen; Hydroxyproline; Vét thwong man tinh;
Huyét twong giau ti€u ciu mau cudng rén nguoi.
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EVALUATION OF CHANGES IN COLLAGEN CONTENT
IN EXPERIMENTAL CHRONIC WOUND TISSUES TREATED WITH
HUMAN UMBILICAL CORD BLOOD-DERIVED PLATELET-RICH PLASMA

Abstract

Objectives: To evaluate collagen content changes in experimental chronic wound
tissue treated with human umbilical cord blood-derived platelet-rich plasma
(hUCB-PRP). Methods: A controlled experimental and longitudinal study was
conducted on 30 Sprague Dawley rats (300 - 450g) with induced chronic wounds
using adriamycin, divided into 3 groups: A negative control group (NaCl 0.9%), an
investigation group (hUCB-PRP), and a positive control group (Heberprot-P). Local
treatment was administered at a dose of 0.2mL of hUCB-PRP per wound on days D5
and D10. Collagen proliferation was assessed through hydroxyproline (Hyp)
quantification at time points D0, D5, and D21, combined with histological evaluation
using Masson's tricolor staining at D21. Results: The average Hyp content of normal
rat skin was 43.34 * 3.58 mg/g of tissue. After adriamycin including the chronic
wound model, Hyp levels markedly decreased and reached the lowest value at D5
(6.14 £ 0.72 mg/g of tissue). At D21, the hUCB-PRP-treated group showed
significantly higher hydroxyproline levels than the negative control group (16.80 =
295 vs. 9.61 = 0.52 mg/g tissue; p < 0.001). Masson’s trichrome staining
demonstrated a marked increase in collagen deposition, with collagen fibers being
thicker and more evenly arranged in the treated group. Conclusion: hUCB-PRP
stimulates collagen proliferation and improves collagen structure in an adriamycin-
induced chronic wound experimental model.

Keywords: Collagen content; Hydroxyproline; Chronic wound; Human umbilical
cord blood-derived platelet-rich plasma.

PAT VAN PE Collagen chiém khoang 70 - 80%

Vét throng man tinh 13 vin dé y t& thanh phan kho cta da va quyét dinh do

thwong gap, gy ra gdnh nang 1on vé diéu
tri va kinh té. Pac treng bénh sinh cia
VTMT bao gom tinh trang viém kéo dai,
suy gidm tang sinh nguyén bao soi, giam

bén virng cua mo lién thwong [1]. Hyp la
acid amin dac hiéu cda collagen, chiém
khodng 13 - 14% ciu truc collagen, dwgc
st dung rong rai nhw mot chi diu sinh
héa gidn tiép nhuwng tin ciy dé danh gia

tong hop collagen va roi loan tai cau tric et N
murc do tang sinh collagen mo [2].

chit nén ngoai bao, din dé€n mo hat kém
phat trién va chat lwong mo tai tao thap Adriamycin la tdc nhan gay doc té bao,
[1]. c6 kha nang trc ché phan bao va tong hop
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protein, dac biétla collagen. M6 hinh VTMT
thwc nghiém giy loét bang adriamycin
dwoc chirng minh tai hién nhiéu dic
diém sinh bénh hoc cia loét man tinh &
nguwoi, do d6 thwong duwgc st dung trong
cac nghién ctru tién 1am sang [3].

Huyét twong giau tiéu ciu (PRP) tw
mau cudng rén ngwoi la ché pham sinh
hoc giau cac yéu t6 tang treéng nhu yéu
td ting tredng cé ngudn goc tir ti€u cau
(platelet-derived growth factor - PDGF),
yéu t6 ting trwdng chuyén dang beta
(transforming growth factor-beta - TGF-
B), yéu to tang trrdng ndi mo6 mach mau
(vascular endothelial growth factor -
VEGF) va yéu t6 tang truwdng biéu bi
(epidermal growth factor - EGF), c6 vai
tro kich thich tang sinh nguyén bao soi,
tang tong hop collagen, thic diy lién vét
thwong va ngay cang dwoc quan tam
trong nghién ctru va ng dung y hoc tai
tao [4]. Nghién cru trén md hinh vét
thwong thuc nghiém phu hop la buéc
chuén bi tot cho cic bwéc nghién ciru
rng dung rong rai ché phim nay trén
nguoi. Vi vay, nghién ctru nay duoc thuc
hién nham: Ddnh gid tdc déng ctia hUCB-
PRP [én tdng sinh collagen mo VTMT thuc
nghiém gdy loét bdng adriamycin théng
qua dinh lwong Hyp va ddnh gid hinh dnh
vi thé nhuém ba mau Masson.

POI TWONG VA PHUONG PHAP
NGHIEN CG'U
1. P6i twong nghién ciru
Gom 30 chudt céng tridng trudng

thanh, dong Sprague Dawley, giong duc,
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dat tiéu chudn thi nghiém, trong lwong
trung binh mdi con 1a 300 - 450g. Pong
vat dwgc nudi trong diéu kién thuc
nghiém tiéu chuin vé nhiét do, d6 4m va
chu ky sang - t6i, dwgc cung cip thirc an
tiéu chuin va nwéc uéng tw do, dwoc lam
quen trong 5 ngay trwédc khi lam thi
nghiém. Thoi gian nghién ctru tir thang
3-7/2024.

2. Phwong phap nghién ciru

* Thiét ké nghién cteu, phdn nhém va
chi tiéu nghién ctru:

Nghién c&u thuwc nghiém c6 doi
chirng, theo doi doc.

30 chudt dwgc chia ngu nhién thanh
3 nhém, moéi nhém 10 chudt, mdi chudt
tao 2 vét thwong (VT) da vung lung bén
phai va trai.

- Nhém chirng 4m: VTMT, khong diéu
tri bang ché phdm sinh hoc, chi thay
bang bang dung dich NaCl 0,9%.

- Nhom diéu tri hUCB-PRP nguoi:
VTMT duogc diéu tri bang huyét twong
giau ti€u cau tir mau cudng rén nguoi.

- Nhém chirng dwong: VTMT dwoc
diéu tri bang thudc chudn (Heberprot-P).

* Chi tiéu nghién ctru:

Ham lwvong Hyp mo da binh thwong,
moé vét thwong thoi diém DO, D5, D21 va
ngay vét thwong lién kin. Hinh dnh vi thé
nhuém ba mau Masson mo vét thwong
ngay D21.

* Chudn bi PRP tir mdu cuéng rén:

Quy trinh 1y mau cudng ron, 1ay mau
vao cac 6ng nghiém cta bo kit PRP (hing
GeneWorld) thwc hién nhw quy trinh
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trwedc diy da mo ta: Mau dwoc 1y theo
quy trinh v6 khuén [5] va tach chiét PRP
theo quy trinh dwoc hwéng dan (hang
Geneworld) bang 2 1an ly tAm. Sir dung
CaClz 10% hoat héa PRP véi ty 1é
CaCl2:PRP la 1:10. PRP thu dwoc, bao
quan lanh -80°C dé cho st dung cho thi
nghiém. Trwdc khi str dung, ra dong PRP
& 37°C trong 30 phut.

*Tao mo6 hinh VTMT thwc nghiém:

Ap dung mo hinh ctia R Rudolph va CS
(1979) [6], st dung phwong phap tiém
adriamycin (mot thudc dung diéu tri
trong cac bénh vé ung thw) dé giy vét
loét man tinh. Chudét dwoc gay mé, cao
16ng vung lwng réong 4 x 5cm, sat trung
biang con 70°. Mbi chudt dugc tiém
adriamycin 500 pg/vi tri dwéi da, 2 vi tri
hai bén lwng, dwéi ba vai 1,5cm, cach
dwong gitra lung 1,5cm. Theo doi cac
vung da d6i mau vang nhat dén xam,
cirng, dén ngay 12, khi da hoai tr gan
nhu t6i da, tién hanh cit da hoai tt, tao
hinh vét loét (thoi diém nay tinh la ngay
DO0), thay bang, dap gac 5 ngay, két thic
qua trinh gay loét (ngay D5). VT tao ra tur

phwong phap nay cé thoi gian lién chAm
va hinh dnh mé bénh hoc gin twong tw
VTMT & nguoi [6].

biéu tri VT: Can thiép diéu tri dwoc
tién hanh tai chd VT theo phéic d6 théng
nhit. Nhém diéu tri bang hUCB-PRP
nguoi voi litu 0,2 mL/VT, tiém tai chd
vao ngay D5 va D10. Nhém chirng dwong
diéu tri bang tiém tai ché Heberprot-P
vGi litu 0,2 mL/VT, st dung cung thoi
diém D5 va D10. Nhém chirng 4m chi
thay bang bang NaCl 0,9%.

Ky thuit tiém PRP va thudc nhom
chirng tai VT chuot: Tién hanh tiém sau
5 ngay tao VTMT, khi VT dworc thay bang,
cat loc, rira co ban sach, khong con gia
mac, hoai ttr. M6i VT chuot duoc tiém tai
cho6 0,2mL PRP. Chudt dwoc gdy mé, thay
bang bang Xylazine + Ketamine (5
mg/kg + 100 mg/kg) tiém bap. Tién
hanh tiém PRP xung quanh mép VT & cac
vi tri 3 gid, 6 gidy, 9 gior va 12 gid, moi vi
tri tiém xung quanh nhw nan quat vao
ngay D5, D10. Sau d6, thay bang theo quy
trinh. Tiép tuc thay bang hang ngay tdi
khi VT khoi [3].

After
12 days. 5
0.5 mg
Doxorubicin

Hinh 1. M6 hinh tiém adriamycin va cit da tao vét thwong.
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* Thu thdp mdu mo va dinh lwong Hyp:

Cac thoi diém nghién ctru: Thoi diém
DO, 14y mAu tir mo da loét da cit bd, moi
nhém 14y ngau nhién 6 mau (6 chudt).
Thoi diém D5, 14y dai dién 6 mau tir 6 chudt,
14y mau mé bang dung cu duc 16 punch
dwong kinh nong 3mm. Thoi diém D21,
1dy m6i nhém 6 mau cua 6 chudt. Khi
chudt hoan thanh thi nghiém, sau khi an
tl, 1y mau da binh thwong vung lwng
ctia 7 chudt ngau nhién dé dinh lwong Hyp.

M6 dwoc 1y chinh gitra vét thwong
bang punch dudong kinh 3mm, 14y siu
2mm. Mau 14y duoc thAm kho sach mau
va dich, bdo quan trong 6ng nghiém
0,5mL khong cé dung dich bao quan,
nhiét d6 2 - 6°C, chuyén ngay dén phong
xét nghiém sinh héa mo.

Phuwong phap dinh lwong Hyp: Quy
trinh dinh lwong Hyp trong mau mo da
st dung phwong phdp H Stegemann
(1967) c6 stra dbi. Ham lwgng Hyp trong
mau md tinh theo céng thirc: Hyp = A x
20/m (mg/g mo).

* Thu thdp mdu mé va ddnh gid hinh
thdi vi thé€ nhuém ba mau Masson:

Thoi diém 14y mau: D21. Mb dwoc 14y
canh vi tri 1dy lam xét nghiém dinh lwong
Hyp, cach lay twong tu.

MAau m6 VT dwoc c6 dinh trong dung
dich formalin trung tinh 10% trong 24
gidr. Mau md sau d6 dwoc xtr Iy mé hoc
thwong quy, vui paraffin va cat l1at day
S5um bang may cit vi phau. C4c tiéu ban
dwoc nhudm ba mau Masson nham danh
gid sw lang dong va sdp xé&p collagen
trong mo VT, trong do collagen bat mau
xanh, bao twong va co bat mau dé, nhan

56

té€ bao bat mau xanh tim. Chan doan tiéu
ban trén kinh hién vi quang hoc cé do
phéng dai 40 - 400 lan, chup anh minh
hoa ton thwong trén vat kinh 20X. Thuc
hién va doc két qud mo hoc cung véi it
nhit 2 chuyén gia giai phau bénh.

* Pia diém nghién ciru:

Lay mau cudng rén tai BO mén - Khoa
San phuy, Bénh vién Quany 103. Gay mo
hinh vét thwong trén chudt va thuc hién
nghién ctru hiéu qua diéu tri trén dong
vat thuc nghiém tai B6 moén Phau thuat
thwc hanh Thuc nghiém, Hoc vién Quan
y. Xét nghiém mo bénh hoc tai B0 moén -
Khoa Giai phau bénh, Phap y, Bénh vién
Quany 103, Hocvién Quan y. Xét nghiém
sinh h6a mo tai Vién 69, BO Tw 1énh Bao
vé Lang Chu tich H6 Chi Minh.

* Thu thdp va xw ly két quad:

SO liéu nghién cru dwoc thu thip c6
hé thong va lién tuc, dwoc x Iy va phan
tich bang phan mém IBM SPSS Statistics
phién ban 22.0. Cac phép kiém dinh
dwoec coi la c6 y nghia théng ké khi gia tri
p <0,05.

3. Pao dirc nghién ciru

Béo cao la mot phan nghién ciru dwoc
théong qua Ho6i déong Pao dirc trong
nghién ctru y sinh hoc theo Quyét dinh s6
14/CNCTh-HPPD ngay 06/01/2023,
théng qua Hoi dong Khoa hoc theo Quyét
dinh s6 176/QD-HVQY ngay 16/01/2023
va tuan tha day da cac quy dinh vé dao
dc trong nghién ctru. S6 liéu nghién ciru
dwgc cac co quan chd quan (dia diém
nghién ctru) cho phép st dung va céng
bo. Nhom tac gid cam két khéng c6 xung
dot loi ich trong nghién ctru.
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KET QUA NGHIEN CG'U
D& danh gia thay ddi ham lwong collagen tai mé VTMT thuwc nghiém gay loét bang
adriamycin dwoc diéu tri bang huyét twong giau ti€u ciu tir mau cudng rén nguoi,
ching t6i tién hanh dinh lwgng ham lwong Hyp trong mé da chudt tai cac thoi diém
khac nhau va hinh anh mé bénh hoc ngay D21.
Bang 1. Dinh lvgong Hyp moé da chudt cdng binh thwong
va tai ngay DO, D5.

o . . Mo VT tai cac thoi diém
Thong so Da binh thwong
DO D5
Trung binh (mg/g mo) 43,34 23,34 6,14
SD 3,58 7,42 0,72
n 7 18 6
p* <0,01

(*One-way ANOVA test)

Hyp md6 da chudt binh thwong la 43,34 + 3,58 (mg/g md), khi tiém adriamycin,
ngay thir 12 tao loét (DO0), lwong Hyp la 23,34 + 7,42 (mg/g md) thip hon so véi mo
da binh thwong (p < 0,01). Tai ngay D5, ham lwong Hyp trong mo loét giam sau, dat
6,14 + 0,72 (mg/g md), thap hon rd rét so véi mod da binh thwong va mé da da ton
thwong ngay DO (p < 0,01).

Bang 2. Pinh lwong Hyp mo6 da chudt cong ving loét da.

Thévi didm , Nh(’:m .lA\Ih()l’n ’ Nhém .
chirng am (1) nghién ctru (2) chirng dwong (3)
DO
X +SD (mg/gmd) 25,15+5,03 26,49 +9,50 18,38 + 5,09 0,124*
(n=6)
D21 p12<0,001™
X +SD (mg/gmd) 9,61+0,52 16,80 + 2,95 14,44 +0,90 p13<0,001*
(n=6) p23 = 0,092™
Ngay khoi
X+SD (ngay) 29,23+13,35 3337+10,85 30,15+12,58 0,884"
(n=4)

(* One-way ANOVA test; ** Tukey test)
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Ham lwong Hyp mé loét dwoc diéu tri bang hUCB-PRP va nhém chirng dwong déu
cao hon nhém chirng 4m (p < 0,001) & ngay D21, ham lwong nhém diéu tri hUCB-
PRP cao hon nhém chitng dwong khong c6 y nghia théng ké (p = 0,092). Ham lwong
Hyp viing loét da cAc nhém chirng &m, nhém diéu tri bang hUCB-PRP va nhém diéu
tri bang Heberprot-P so v&i ham lwong Hyp thoi diém bt dau diéu tri (6,14 + 0,72
mg/g md) tang lan lwotla 1,57; 2,74 va 1,93 lan.

Hinh 1 Ia hinh anh m6 hoc nhuém ba mau Masson ctia mé6 da loét tai ngay D21
nham danh gid mirc d6 hinh thanh collagen va mirc do t& chirc lai mo6 lién két gitra 3
nhom diéu tri.

§

A. Chudt A3-D21, B. Chu6t C3-D21, C. Chudt D3-D21,

> / L e
Y o - P > Y

nhom chirng am. nhdém nghién ctru. Hinh nhém chirng dwong.
Hinh anh collagen dang  anh nhiéu cum collagen, Hinh 4nh nhiéu cum
miéng dan & dang dai chu yéu dang day, tho, collagen moéng, dang dai
ngan (Masson, 20X) dang dai (Masson, 20X) (Masson, 20X)

Hinh 2. Hinh 4nh vi thé nhuém ba mau Masson mo da chuét loét ngay D21.

Hinh 2 cho thdy m6 da da hinh thanh dwogc 2 1¢p, nhém diéu tri bang hUCB-PRP
c6 mat do collagen nhiéu va soi day, sap x&p thanh bé rd hon so véi nhém chirng 4m,
phan anh qua trinh tai tao moé lién két tot hon. Mic d6 hinh thanh collagen ctia hUCB-
PRP tiém cin hodc virot nhém chirng dwong, cho thiy hiéu qua cao trong giai doan
tai cau trac VT.

BAN LUAN thay, ham lwgng Hyp & vét thwong so v&i

Nghién ctru ciia ching toi danh gia thoidiém bat d4u diéu tri (D5), ngay D21
thay déi collagen trong mé hinh VTMT trong nhém diéu tri bang hUCB-PRP c6
thwe nghiém giy loét bing adriamycin hamlwong Hyp cao hon (p < 0,05), véity
sau diBu tri bing huyét twong giau tiéu 1€ tdng cao nhét 1a 2,74 lan. Hinh &nh vi
cau tlr mau cuéng rén ngwdi. Két qua cho  thé (nhuém Masson) ciing thdy ro &
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nhém diéu tri va nhém chitrng dwong, mé
da da hinh thanh dwoc 2 16p véi nhiéu bo
soi collagen trudng thanh hon.

Hyp dwogc biét dén la thanh phin
chinh cua collagen, bao gom gan 13,5%
thanh phan acid amin gitup duy tri tinh
toan ven va do6 6n dinh vé ciu tric cta
collagen. Viéc wéc tinh ham lwong Hyp
trong cac mé VT c6 thé 1a chi bao tot vé
lwgng collagen dwoc san xuat trong cac
mo do [2]. Trong nghién cru nay, sw gia
tang Hyp & nhom diéu tri phu hop véi
hinh anh vi thé cho thdy mat do collagen
tang, soi collagen day va sap xép tuwong
d6i déu, qua d6 khang dinh sw phuc hoi
collagen & mirc do mo hoc.

Suw tang collagen duwdi tdc dong cua
hUCB-PRP do nhiéu co ché phéi hop.
PRP chd yéu nho yéu to ting truwdng
chuyén dang B (TGF-B), TGF-B1 trong
PRP Kkich thich nguyén bao s¢i san xuat
collagen loai I va III, tang d6 bén co hoc
cia moé seo [7]. PRP cling théng qua
PDGF tang sinh fibroblast va kich thich
tao chit nén ngoai bao (extracellular
matrix - ECM), 1a co s& cho tang sinh va
cai thién cau tric collagen. hUCB-PRP
véi ham lwong VEGF cao dang ké kich
thich tao mach mau, tang cwong tudi
mau giup collagen truwedng thanh tot hon.
hUCB-PRP con gitp giam viém sém [8],
tlr d6 collagen méi it bi pha hlly nén mat
do collagen cao hon.

Két qua nghién ciru cua chung toi
cling twong dong véi két qua cha cac
nghién ctru da bao cao. Trong nghién ctru
cua Karas RA va CS (2024), trén chuot
dai thio dwong diéu tri bang PRP c6

nong d6 Hyp dat 19,61 mg/g mo vao
ngay 21, cao hon nhém diéu tri bang
nwéc mudi sinh 1y (12,39 mg/g) véi
p < 0,05 [9]. Lee ] va CS diéu tri VT chuot
do xa tri bang hUCB-PRP, trén hinh anh
vi thé thiy & ngay thir 14 c6 s6 lvong soi
collagen loai 3 trén nén VT nhiéu hon
nhém chitng diéu tri bang nwéc mudi,
cho thiy sw tang cwong hinh thanh mé
hat va tai tao biéu mo cia PRP [10].

Vé mat 1am sang, sw cai thién sé lwong
va chat lwgng collagen goi y khd niang
nang cao chat lwong mo lién thwong &
VTMT. Tuy nhién, nghién cttu chwa danh
gid dwoc cac chi ddu phén ti chuyén siu
lién quan dén tong hop collagen. Do do,
cac nghién ctru ti€p theo can dwoc thuc
hién véi thiét ké mé rong hon dé lam ro
hiéu qua va kha nang &ng dung cta
hUCB-PRP trong thyc hanh 1am sang.

KET LUAN

Trong m6 hinh VTMT thuc nghiém
gay loét bang adriamycin, qua trinh ting
sinh va truwdédng thanh collagen bi suy
giam ro rét. Viéc diéu tri bang hUCB-PRP
lam tang ham lwong Hyp tai mo6 VT va cai
thién cau truic collagen trén hinh anh mo
hoc nhuém ba mau Masson. Nhirng két
qua nay cho thiy hUCB-PRP c6 vai tro
kich thich tang sinh va cai thién ciu tric
collagen tai VTMT trén thwc nghiém.
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