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TOM TAT

Dt vin dé: Mdng tim heo vé bao (Decellularized porcine pericardium — dPP) la vit liéu
Iy twong sw dung lam mang ngan nha khoa. Muc tiéu nghién ciru: Panh gid dac tinh sinh hoc va
ngdn chan xam nhdp cia mang dPP san xudt trong nuéc trong diéu kién in vitro. Déi twong va
phurong phdp nghién civu: Mdang dPP dwoc cung cdp bdi tac gia Tran Lé Bao Ha. Tinh tirong hop
in vitro dirge danh gid theo ISO 10993-5 trén té bao nguyén bdo soi nueéu ngudi (Human gingival
fioroblasts — hGF) va twong hop in vivo dwoc danh gid theo 15O 10993-6 trén mé hinh chuét nhat
trang Mus musculus var. Albino (n=3). Thir nghiém ngan chan té bao: té bao hGF dugc cdy lén
mang day gzeng transwell c6 phi mang dPP (1 0* 1¢ bao/gteng) Sau 1 ngay, tzen hanh danh gia su
xdm nhdp té bao qua mang day. Két qua: Sau khi tiép xiic voi dich chiét dPP, té bao hGF van duy
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tri hinh dang thon dai, rdt it té bao bong khéi bé mdt nudi va ti 1é té bao song 90.33 + 11.33%, theo
ISO 10993-5 thi mang dPP khéng gdy doc cho té bao (n=3). Sau 1 thing ghép duwdi da chudt, mang
dPP vén duy tri toan ven, khong gay ddp ung viém tai vi tri ghép va toan bg co thé chuét (n=3) theo
1SO 10993-6. Két qud nhuém mé hoc cho thdy khéng c6 hién twong té bao hGF xuyén qua mang dday
c6 phii véi mang dPP (n=3). Két lugn: Mdang dPP khéng gdy ddc voi té bao, nguyén ven trong co thé
chuot va khong kich thich dap vrng viém va ngan chan sy xam nhdp té bao hGF.

Tir khod: Mdng tim vé bao, mang collagen, dc tinh té bao, twong hop sinh hoc in vivo, sit
xdm nhdp té bao.
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Background: Decellularized porcine pericardium (dPP) is a suitable material for dental

barrier membranes. Objectives: In this study, we aimed to determine the ability of the dPP to prevent

cell invasion in vitro. Materials and methods: The dPP was gifted by Tran Le Bao Ha. In vitro

biocompatibility testing was performed according to 1SO 10993-5 on human gingival fibroblasts

(hGF), and in vivo biocompatibility was performed according to ISO 10993-6 on Mus musculus var.

Albino (n=3). The ability of dPP to prevent cell invasion was tested according to transwell migration

assay: hGFs were seeded on the semi-permeable membrane covered by dPP (10 cells/well). After

one day, the bottom side of SM was stained with Giemsa staining (n=3). Results: According to 1ISO

10993-5, hGFs remained in their elongated morphology, and cell viability was 90.33+11.33%, so

dPP is not toxic to hGFs) (h=3). One month after transplant, dPP did not evoke any inflammatory

response at the injury site or whole body (n=3), and few inflammatory cells presented in dPP grafts.

The results of the transwell migration assay showed the hGFs couldn’t invade SM. Conclusions:

dPP was not cytotoxic to fibroblast cells, did not elicit inflammatory responses in mice, and

prevented cell migration in vitro.

Keywords: Acellular porcine pericardium, collagen membrane, cytotoxicity, in vivo

biocompatibility, transwell mirgration assay.

I. PAT VAN PE

Mang ngan nha khoa (Dental barrier - DB) 1a mang thuong duogc st dung trong ghép
xuong co dinh hudng (Guided bone regeneration - GBR) [2]. Vai trd0 mang ngan nha khoa
1a ngédn chédn sy xam nhap cua mo6 nudu vao vi tri ghép xuong, tir d6 tao diéu kién vé thoi
gian va khong gian ¢ mé xwong mai hinh thanh [4], [6]. Mang ngin nha khoa duoc 1am tir
nhiéu loai vat liéu khac nhau, trong d6 mang collagen tir heo, bo thudong duoc st dung nhat
vi ¢6 tinh twong hop sinh hoc cao, c6 kha ning ngin chin sy xdm nhép cta nhing té bao
xung quanh mé ghép va c6 kha nang phén huy sinh hoc trong thoi gian dai [1], [11]. Hién
nay mang ngdn nha khoa dang dugc sir dung ¢ Viét Nam deu la mang ngoai nhap, dugc san
xuat boi cac nudc My, Han, Dtrc. Hién nay, Viét Nam van chua san xuat dugc mang ngan
nha khoa. Trong thoi gian gan dy, mang collagen tir heo dugc san xuét thanh cong bai
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nhom nghién ctru trong nude cua Tran Lé Bao Ha [5] Mang dugc tao ra béng cach loai bo
hoan toan thanh phan té bao trong mang tim heo bang phuong phap khir t& bio. Mang tim
khir t& bao (dPP) dugc ching minh la c6 cau trac collagen déc, tinh twong hop sinh hoc,
khong gay doc cho té bao, kha nang hd tro té bao tiang sinh tét [10], [9]. Ngoai ra, viéc san
xuat mang dPP hoan toan c6 thé tién hanh & quy md cong nghiép véi _gia thanh r¢ vi day
1am san pham thai trong chin nudi heo. Do do, mang dPP la vat liéu tiém ning dé st dung
lam mang ngdn nha khoa. Viéc tu chi san xuat dugc mang ngin nha khoa s& gitip giam gia
thanh cac ca phiu thuat va ty chu ngudn nguyén liéu. Chung t6i thuc hién nghién ciru véi
muc tiéu:

+ Danh gié déc tinh twong hgp sinh hoc cia mang tim heo v6 bao.

+ Péanh gia kha nang ngin chin sy xAm nhap té bao qua mang.

Két qua nay 1a tién d¢é tién toi nhitng nghién ctru sau hon trong viée tmg dung mang
dPP lam mang ngan nha khoa.

II. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru

Mang dPP duoc san xuat mang tim heo tai phong thi nghiém Vat lidu sinh hoc —
Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia thanh phé Hb Chi Minh.

Nguyén bao s¢i nuéu nguoi (hGF) duge nudi trong modi trudong nudi co ban (basal
cell culture medium — bCC): DMEM/F12 (Dulbecco’s modified Eagle’s medium/nutrient
mixture F-12) bd sung 10% huyét thanh bao thai bo (FBS — Fetal Bovine Serum) va 1%
penicillin/streptomycin, u & 37°C, 5%CO..

Hinh 1. Mang tim heo v6 bao

2.2. Phuwong phap nghién ciru

- Thiét ké nghién ciru: Nghién ciru mé ta thyc nghiém.

- C& mau nghién ciru:

+ 3 con chudt nhét tring Mus musculus var. albino.

+ 9 Mang tim heo v6 bao (dPP), t bao nguyén bao soi nuéu nguoi (hGF).

- NOi dung nghién ciru:

+ Noi dung 1: Phuong phap danh gia doc tinh té bao in vitro:

Doc tinh té bao in vitro duoc danh gia dwa theo tiéu chuin ISO 10993-5 theo phuong
phap dich chiét. Chuan bi dich chiét: mang dPP duoc ngadm trong mdi truong bCC trong 1
ngay dé thu dich chiét. Dich chiét nay dugc dung dé nudi té bao hGF trong dia 4 giéng
(4x10* té bao/giéng) trong 1 ngay. Ngay tiép theo, tién hanh nhuém Giemsa va MTT (2,5-
diphenyl-2H-tetrazolium bromide) (theo huéng din nha san xuit) dé danh gia hinh dang va
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ti 1¢ séng té bao (RGR). Thi nghiém duoc chia thanh 3 nhom: Pdi ching 4m (té bao nuodi
trong moi truong nudi bCC), ddi chimg duong (t& bao nudi trong méi trudong bCC bd sung
10% dimethyl sulfoxide (DMSO)) va nhom thi nghiém (té bao nudi trong méi truong dich
chiét). Cong thirc tinh RGR = (ODago TN/OD4goPC dm) x100%.

+ Noi dung 2: Phuong phap dénh gia doc tinh trong co thé chudt:

Doc tinh co thé chudt duoc danh gia theo tiéu chuén ISO 10993-6. Thi nghiém duogc
tién hanh v&i 3 con chudt nhat tréng Mus musculus var. albino. Chut dugc gay mé, cao
vung 16ng trén lung, tao Vét cét trén da chudt va ghép manh dPP (5x5 mm?) vio ving giita
da va co chudt va khau vét thuong. Sau 1 thang, manh ghép dugc thu nhan va nhu¢m HE
dé danh gi4 cau trac va sy xam nhép té bao viém.

+ Noi dung 3: Phuong phap dénh gia hi¢u qua ngin chin té bao xam nhép:

Phuong phéap duogc tién hanh trén dia transwell c6 mang bam thdm c6 16 dudng kinh
8um. Transwell dit vao trong dia 24 giéng 1 transwell/giéng dé tao thanh khoang méi trudng
trong transwell va mdi trudng ngoai giéng. Thi nghiém duoc chia thanh 2 nhom: ddi chimg
(t& bao hGF cdy tryc tiép 1én mang SM) va nhom thi nghiém (mang SM dugc phu bang
mang dPP trudc khi ciy t& bao) (1ap lai 3 1an v6i mdi nhom). Mat do cdy té bao 1a 10* té
bao/giéng. Sau khi 1 ngay, loai bé mang dPP, nhuém mit dudi mang SM voi Giemsa dé
kiém tra sy xadm nhap té bao.

III. KET QUA NGHIEN CUU

3.1. Két qua danh gia doc tinh té bao in vitro ciia mang tim vé bao

Hinh 2. Nhuém Giemsa nguyén bao soi nuéu nudi trong méi trudng dich chiét (x100)
A, B, C: té bao quan sat bang mét thudng, D, E, F: t& bao nhuém Giemsa,
A, D: Déi ching am, B, E: D01 ching duong, C, F: nhoém thi nghiém

Nhan xét: Sau 1 ngay nudi cdy, t& bao trong nhoém thi nghi¢ém (TN) va nhom dbi
ching (BC) 4m van duy tri hinh dang thon dai cua nguyén bao sot, rat it té bao co tron bong
ra khoi bé mit nudi. Nguoce lai, té bao nudi trong nhém PC duong, da phan té bao co tron
va bong ra khoi bé mat nudi.

Két qua MTT: Nghién ctru ghi nhan gia tri OD480 nhom TN 14 0,308+0,032, nhém
bC am 1a 0,341+0,013, do do6 ti 1¢ RGR cta nghién ctru 1a 90,33+11,33%.

186



TAP CHi Y DU'Q'C HOC CAN THO' - SO 51/2022

110
1004
90
80
704 -
60
50
40+
30
20

% RGR

) +) ™

Hinh 3. Két qua doc tinh in vivo ctia mang tim v6 bao dénh gia bang phuong phap MTT
(-), (+), TN twong rng v6i cac nhom dbi chimg 4m, dbi chimg duong va thi nghiém
Nét dirt mau do: Ti 1€ RGR 70% (cao hon ngudng nay 1a khong doc)

Nhan xét: Ti1€ RGR cua thi nghiém 1a 90,33+11,33%, cao hon 70%, theo tiéu chuén
ISO 10993-6 ngudng nay la khong doc.

3.2. Két qua danh gia doc tinh in vivo trén co thé chudt

Hinh 4. Két qua sau 1 thang ghep e‘mg tim vo bao dudi da chudt
A: quan sat tong thé; B: hinh nhuom HE (x100) i
Nhan xét: Ma‘mg tim vO t?éo ton tai dugc toi thiéu 1 thang trong co thé chudt va khong
kich thich dap tmg mién dich cap tinh.
3.3. Két qua danh gia kha ning chong xAm nhip té bao ciia mang tim vé bao

Hinh 5. Péanh gia hiéu qua ngan chin nguyén bao s¢i cia mang tim vo bao
A, C: Giéng transwell d6i chimng duong va két qua nhu¢m Giemsa
B, D: Giéng transwell thi nghiém va két qua nhuom Giemsa
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Nhén xét: Két qua nhudom Giemsa cho thiy té bao hGF di di chuyén xuéng mat dudi
mang day trong nhom d6i chimg (khong phu mang tim) sau 24 gi¢ nudi cay. Dbi voi nhom
pht mang tim, té bao hGF khéng di chuyén xubng mang day.

IV. BAN LUAN
4.1. Két qua danh gia doc tinh té bao in vitro ciia mang tim vé bao

Déi véi phuong phap nhuém Giemsa, té bao chat bat mau hong nhat, nhan té bao
bt mau tim dam, do d6 dya trén phuong phap nhuém Giemsa hinh dang va sd luong té bao
duoc quan sat 1o rang [8]. Pé dinh luong két qua doc tinh, té bao duoc danh gia bang phuong
phap MTT. MTT xam nhép vao té bao séng va duoc enzyme ti thé chuyén héa thanh
formazan c6 mau tim, tinh thé nay dugc hoa tan trong DMSO va c6 budc song hép thu cuc
dai 480nm. Gi4 tri ODago cang cao thi té bao sdng cang nhleu [3].

Két qua nhudém Giemsa cho thay, sau 1 ngay nudi cdy, té bao trong nhom thi nghiém
(TN) va nhom ddi chimng (PC) 4m van duy tri hinh dang thon dai ctia nguyén bao soi, rat it
té bao co tron bong ra khoi bé mit nudi. Nguoc lai, té bao nudi trong nhém DC duong, da
phan té bao co tron va bong ra khoi bé mit nudi (Hinh 2). Két qua MTT cho thay gia tri
OD480 nhéom TN 1a 0,308+0,032, nhom DC am la 0,341+0,013, do do ti 1€ RGR la
90,33+11,33%. Theo ISO 10993-5 ti 1¢ RGR hon 70% cé nghia 1a dich chiét khong gay doc
cho té bao (Hinh 3), két qua nay cho thiy mang tim khong gy ddc cho té bao. Nhu vay, két
hop két qua nhuém Giemsa va MTT cho thidy mang tim v bao khong gay doc cho nguyén
bao so1 nudu.

4.2. Két qua danh gia doc tinh in vivo trén co thé chudt

Doc tinh cia mang tim trén co thé chudt dugc danh gia theo ti€u chuén ISO 10993-
6. Theo d6, mang tim vo bao dugc ghép dudi da lung chudt dap Gng viém trén co thé chudt
dugc danh gia dua vao quan sat sirc khoe tong thé chudt, quan sat tai vi tri ghép va két qua
nhudém mé hoc manh ghép sau 1 thang. Két qua nghién ctru khi quan sat hoat dong cua 3
con chudt sau 1 thang cho théy ca 3 con chudt déu khoe manh, khong co dau hiéu I dir
biéng an. Vét mo lanh nhanh sau 5-7 ngay ghép, khong quan sat thiy hién tuong viém tai vi
tri vét mo. Két qua nhudém moé hoc manh ghép sau 1 thang cho thiy manh ghép ton tai
nguyen ven trong co thé sau 1 thang, rat it t& bao viém xam nhap, khong c6 hién tugng xung
huyét xung quanh ménh ghep. Diéu nay cho thdy manh ghép khong kich thich dap tmg mién
dich cép tinh trong co thé chudt sau 1 thang (Hinh 4).

4.3. Két qua danh gia kha niing chong xAm nhép té bao ciia mang tim vé bao

Két qua nhudém md hoc manh ghép cho thay sau 1 thang, manh ghép van ton tai
nguyén ven trong co thé chudt, khong c6 hién tuong phan ra thanh nhleu manh nho. Ngoai
ra, m6 soi hinh thanh 16p mong xung quanh manh ghep, it xudt hién té bao viém, khong co
o viém hinh thanh trén va xung quanh mang. Két qua nay cho thdy mang tim v6 bao ton tai
dugc ti thiéu 1 thang trong co thé chudt va khong kich thich dap tmg mién dich cép tinh
(Hinh 4).

Mang SM cua transwell c6 nhiing 15 nhé dudng kinh 8pm. Nhiing 16 nay cho phép
té bao di chuyen tr mat trén mang day xuong mat dudi mang day [7].

Két qua nhuoém Giemsa cho thy té bao hGF da di chuyen xudng mat dudi mang day
sau 24 gio nudi cay (Hinh 5). D6i v6i nhém thi nghiém, két qua nhuém Giemsa cho thay
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khong phat hién té bao ¢ 16p dudi mang day. Két qua nay cho thdy mang dPP da ngan chan
sy xam nhdp cua té bao dPP. Piéu nay c6 thé la do ban than dPP 1a c6 ban chat 1a tim
collagen dic, cac soi protein lién két chit ch& véi nhau véi rat it khoang khong bén trong
mang. Céu trac dic biét ndy di ngin chin duoc sy xam nhap cua té bao hGF [5].

V.KET LUAN

Mang tim heo v6 bao c6 tinh sinh hoc twrong hop tét vai té bao nguyén bao sgi nudu
ngudi va ngan chan sy xam nhap t€ bao in vitro.
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