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PAT VAN DE

Ton thwong bé mat nhin cau (BMNC) do nhiéu nguyén nhan
khac nhau thuong dé lai di chung 13 hoi ching suy giam té bao gbc
vung ria giac mac (limbal stem cell deficiency-LSCD) va hau qua la
suy giam thi liwc. Trén thé gi6i, phuong phap hién dai nhéat dé diéu tri
hoi chimg LSCD toan bd ca hai bén mat 1a ghép tdm biéu mo nuodi
cay tir t& bao gdc biéu mo niém mac miéng ty than. Niém mac miéng
so di duoc lya chon do c6 cing ngudn gdc phdi thai va ciu trac mé
hoc véi biéu mé trudc giac mac. DA c6 nhidu cong trinh nghién ciru
trén thé gidi cong bd vé sy thanh cong cua phuong phap nay. Tuy
nhién, cho dén nay & Viét Nam chua c6 modt nghién ciru nao vé vén
dé nay. Vi vay, ching t6i tién hanh “Nghién ctru nudi tao tim biéu
ma tir té bao gdc biéu md niém mac miéng” véi cac muc tiéu sau:

1. Xac dinh vi tri, kich thuoc manh moé niém mac miéng va moi

treong nudi cdy phit hop cho nudi tao tam biéu mo.

2. Xdc dinh phwong phdp phit hop nudi tao tam biéu mé niém

mac miéng.

NHUNG PONG GOP MOI CUA LUAN AN

1. Pi tim ra duoc phuong phap nudi tao tdm biéu mod niém mac
miéng hoan toan mdi d6 1a sir dung manh biéu mé va 16p té bao dong
nudi ciy 1a nguyén bao soi tu than. Trén thuc nghiém, & giai doan
dau qua trinh nghién ctru, phwong phap nay cho ty 18 nuéi tao thanh
cong cao hon phuong phap manh mé va thip hon phuong phap dich
treo nhung sy khac biét khong c6 y nghia thong ké. O giai doan 2,
chiing t6i da nudi 30 mau trén tho véi ty 1 nudi tao thanh cong la
100%. Phuong phap médi nay don gian, hiéu qua, khéc phuc duogc
nhuoc diém va tan dung dugc vu diém cia ca hai phuong phap nudi
cdy hién dang st dung trén thé gidi. Nguyén bao soi tu than dugc sir
dung thay thé cho 3T3 1a loai té bao c6 ngudn gbc tir chudt. Ap dung
phuong phap niay dé nuéi tao tim biéu mé tir té bao goc bieu md
niém mac miéng trén nguoi, ty 1€ thanh cong 1a 90%.



2. Str dung nhiéu phuong phép khac nhau dé dinh danh cac té bao cua
tAm biéu mé nudi cdy. Két qua: cac té bao cua tAm biéu mo nudi ciy co
cau trac hinh thai va héa hoc giéng véi biéu mé trude giac mac.

3. Ghép cac tim biéu mé bang phuong phap nay cho 15 mit tho bi
suy giam t& bao gbc ving ria gidc mac toan bd, 60 ngay sau ghép
giac mac tho trong va tim biéu mé dinh sat vao 16p chan bi. 17 bénh
nhan dugc ghép tim biéu md c6 9 bénh nhan cai thién thi lyc, sé con
lai khdng con hién tugng tang sinh xo mach vao giac mac.

CAU TRUC CUA LUAN AN

Luan an gdm 122 trang, 4 chwong, 5 bang, 55 hinh, 124 tai liéu
tham khao véi 5 tai liéu tiéng Viét, 119 tai liéu nudc ngoai.
Phan dat vin dé: 02 trang; chuong 1: tong quan tai liéu 34 trang;
chuong 2: dbi twong va phuong phap nghién ctru 18 trang; chuong 3:
két qua nghién ctru 38 trang; chuong 4: ban luin 28 trang; két luan: 1
trang; khuyén nghi: 01 trang; danh muc bai bao lién quan; tai liéu
tham khao; phu luc.

CHUONG 1: TONG QUAN TAI LIEU

1.1. Céu tric ciia bé mit nhéin ciu

BMNC la vung dugc gidi han badi hai duong xam cua mi trén va
mi dudi, bao gém biéu mod giac mac, biéu md két mac va ranh gidi la
biéu md ving ria gidc mac va 1a noi c6 cac té bao gbe cia giac mac.
1.1.1. Gidac mac

Biéu mo gidc mac: 1a biéu mo lat ting khong stmg hod, gdm 4-6
hang té bao, chiém khoang 10% bé day cua giac mac. Biéu mo duoc
chia thanh 3 16p: 16p day, 16p té bao hinh canh, 16p bé mit.
1.1.2. Két mac

Két mac 1a mot bo phan phu thudc nhan cau, trai tir vung ria
cing giac mac dén dudng xam cia bo mi, dugc chia thanh 3 phan:
két mac mi, két mac nhan cau, két mac cung do.
1.1.3. Vang ria cung-gidc mac

Ving ria 1a ving tiép ndi giita ciing mac véi giac mac, & day c6
su chuyén tiép tir biéu mo giac mac thanh biéu mo két mac nhin cau.



1.1.4. Cic yéu té lién quan diam bdo sw toan ven ciia BUNC

Mit can co hé théng than kinh toan ven VA su toan ven cua
BMNC gitip cho hinh anh nhin thiy c6 thé téi diém hoi tu trén vong
mac. Mi mét, phim nudéc mét, cac tuyén 1€, sy toan ven cda hai cung
phan xa diéu tiét nudc mat, chic nang cua té bao biéu mdé BMNC
dugc hd tro boi nguyén bao soi, nhu mo va chat co ban 1a cac yéu td
dam bao toan ven ctia bé mit nhan cau.

1.2. Ciu tric biéu méd bé mit khoang miéng

Niém mac miéng c6 cau tao gdm hai phan chinh: biéu mé va 16p
dém. Biéu m6 niém mac miéng 1a loai biéu mod tﬁng.

Biéu mé niém mac ma thudc loai lat ting khong simg héa. Té
bao biéu mo & 16p day gém 2-3 16p sat mang day co6 hinh try hoic
hinh da dién, c6 kha ning phan chia dé duy tri quan thé té bao bicu
mé on dinh. Cac té bao phén chia thudng tao thanh tiing cum, nhin
thdy nhiéu hon & chd sau nhit ciia 16m biéu mo.

Khi té bao roi 16p dy va bude vao qua trinh biét hoa, té bao 16n hon
det dan va tich Iy xo keratin va lipid trong bao twong ngay mét nhiéu.

O niém mac miéng, khi té bao géc phan chia, n6 s€ tao ra mot té
bao con giit nguyén dic tinh cua té bao gbc 1a kha ning phén chia vo
han dinh va cho ra mét té bao con khac budc vao qua trinh biét hoa.
C6 rat nhiéu yéu t6 quyét dinh s6 phan té bao s& tro thanh gbc hay té
bao ting sinh chuyén tiép.

Céc tuong tac giita t& bao biéu md va md lién két dong vai tro
quan trong trong viéc diéu khién sy phat trién mo.

1.3. Hi ching suy giam té bao gbc ving ria giac mac

Hoi chimg suy giam té bao gdc ving ria co thé nguyén phat,
hodc 6 thé 1 hdu qua thir phdt. Suy giam ving ria c6 thé xay ra toan
bd hoac chi & mot gde clia vung ria. Biéu hién 1am sang co thé chi
la giac mac mo duc, bé mat go ghé khong déu, c6 tan mach nong
hodc siu trong bé day giac mac hodc két mac hoa giac mac. Nang
hon nita c6 thé 1 6 loét gidc mac khé han gan, bo 6 loét ranh gidi
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ro va g6 l1én, xung quanh b 1oét co thé ton tai td chirc xo tAn mach,
BMNC gb ghé v6i biéu hién ciia mot qua trinh viém man tinh,
nhuyén gidc mac, giac mac mong hoic thing gidc mac c6 thé xay
ra trong truong hop nang.

1.4. Nhirng nghién ciru vé nudi tao tim biéu mé niém mac miéng

Yéu td quan trong dé nudi tao tim biéu mé 1a lua chon gia do
chinh xac vé tinh phu hop sinh hoc, do xép, on dinh sinh hoc va dic
tinh vat 1i. Cac gia d& sir dung trong nudi cdy té bao gbc biéu md
niém mac miéng gém nhiéu loai khac nhau, nhung mang i da duoc
nhiéu tac gia sir dung.

Viéc chudn bi mau mé niém mac miéng va xur Iy miéng md cho
nudi cdy ciing c6 vai tro rit quan trong. Sau khi sat khudn ky khoang
miéng, bénh nhan dugc gay té tai chd, dung dao tron trich thi manh
niém mac miéng. Kich thuéc manh mé trich thu thay ddi tuy timg tac
gia va phu thudc vao yéu cau va phuong phap nudi cdy. Manh mé
dugc xtr Iy qua nhidu cong doan va phuong phap xtr Iy manh mo
khéc nhau. C6 hai phuong phap chinh nuéi cdy d6 1a nudi bang manh
md hodc dich treo té bao.

Trong nuoi céy, viéc str dung nguyén bao soi chudt bét hoat 3T3
lam 16p té bao nudi ciing gay nhiéu lo ngai boi ddy 1a san phim c6
ngudn gdc dong vat. Ba c6 nhidu nghién ctru cho thdy thanh cong cia
nudi tao tim biéu mé ma khong can t&i s co mat cua té bao nay.

Mbi truong nudi cay té bao biéu md niém mac miéng thong
thuong 1a sy két hop cia Ham’s F12 va DMEM véi ti 16 1:1. Ngoai
ra cAn co cac yéu td bd sung khac: Insulin, hydrocortisone, T3,
isoproterenol, choleratoxin, cac hormon tang trudng... Cac thanh
phan bd sung thong thuong c6 mit diy du trong huyét thanh. Huyét
thanh bao thai bo (FBS) duoc rt nhiéu tac gia st dung, nhung day 1a
san phdm c6 ngudn gbc dong vat. Vi thé, c6 tac gia ding huyét thanh
tu than hoac cua ngudi c6 nhom mau AB dé thay thé FBS. Mot sb tac
gia da stir dung méi truong khong huyét thanh.
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C6 nhiéu cach khac nhau d€ dinh danh té bao clia tim bi¢u mé:
(1) Quan sat hinh thdi tdm biéu mé séng bang kinh hién vi soi noi.
(2) Nhugm trypan blue: dé xac dinh ty 1¢ té bao sdng va chét cua té
bao. (3) Nhuém giemsa: dé quan sat bé mit cua tim biéu mod nudi
cdy. (4) Nhuom Hematoxylin-Eosin (H.E) nham dénh gia ciu trac vi
thé cua tam biéu mo theo chidu doc. (5) Ky thudt hién vi dién tir: dé
nghién ctru cdu trac cia té bao va tim biéu mé. (6) Kj thudt khuyéch
dai chudéi PCR (polymerase chain reaction): dung phat hién cac
marker cia té bao biéu mod niém mac miéng. (7) Ky thudt hod mé
mién dich: Pay 1a k¥ thuat hién dai va dugc sir dung phd bién khi
danh gia dic diém cua tdm biéu mo niém mac miéng nudi cy.
Nhuém hoa mdé mién dich dé xac dinh cac marker: K3, K12,
connexin-43 (Cx-43), p63, p75, MCSP, B1 intergrin, PPARy, Ki67,
Pax 6, occludin, ZO1, ABCG2, desmoplakin... (8) Test tao cum: Khi
tach va phat trién ngoai co thé, mot sé dic diém cua té bao gdc duoc
gitt lai va phan anh ¢ kiéu ciia cac cum ma n6 hinh thanh.
Tam biéu mod niém mac miéng dugc Gng dung: (1) Trong
nhan khoa, (2) Diéu tri cac truong hop bong da rong, cho cac phau
thuat duong niéu, tao hinh am dao, thuc quan hodc tai thiét mi mat.

CHUONG 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1.Déi twong nghién ciru
2.1.1.Déi twong va vit liéu nghién civu:

-Manh m6 niém mac miéng cta tho ching Orytolagus Cuniculus
khoé manh.

-Manh m6 niém mac mié€ng nguoi.

-3T3 do bd mdn Té bao-Mo Phoi va Ly sinh, Pai hoc Khoa hoc
tu nhién cung cap.

-Mang 6i nguoi da xir 1y theo quy trinh ctia b mén Mo-Phai,
truong Pai hoc Y Ha Noi.



2.1.2. M6 hinh nghién ciru

Nghién ctru tién hanh qua hai giai doan:

Giai doan I: Tién hanh thyc nghiém trén tho.

-Nghién ctru quy trinh trich thﬁ va xir Iy tim biéu mé niém mac
miéng, lya chon moi tnrong nudi ciy, phuong phap nudi cdy phu hop

-Danh gia chét lugng tim biéu mo

-Ghép thuc nghiém trén tho di giy bong ton thuong toan bo
vung ria.

Giai doan 2:

Dua trén nhitng két qua trén tho, giai doan 2 s& tién hanh trén bénh
nhan suy giam té bao gdc ving ria toan b voi quy trinh tuong ty.
2.2. Quy trinh nudi ciy
2.2.1. Chudn bi trang thiét bi can thiét cho nuéi ciy
2.2.2. Thyc nghiém trén tho
2.2.2.1. Chudn bi mang éi: St dung mang 6i duoc xtr li theo quy
trinh ctia bd mén M6-Phoi, truong Pai hoc Y Ha Noi, tirc 1a mang bi
d3 loai bé biéu mod bang ammonia 10%.
2.2.2.2. Chuan bj I6p 3T3 lam nén nudi cdy: Chuan bi 16p 3T3 (sir
dung mau 3T3 di qua xu ly mitomycin)
2.2.2.3. Chudn bi manh mé niém mac miéng cho nudi céy

- Gay mé tho bang dudng tinh mach ria tai, sat tring khoang miéng

- Trich thii: (1) mét trong niém mac ma phan trung tim, (2) mit
trong ni€ém mac ma cach goéc miéng 2mm va vudéng goc, (3) mat
trong niém mac moi dudi, phan trung tam.

- Dung dao tron trich thi cdc manh niém mac voi kich thudce:
duong kinh 3mm, 6mm, 8mm.

+ Kiém tra cdu tric vi thé ciia manh niém mac miéng

+ Manh niém mac miéng duoc rira bang PBS c6 bo sung khang
sinh, khang ndm.

(1) Nudi bang phuong phap manh mo:

- Cit manh niém mac miéng thanh c4c manh nhé 1x1mm

- U miéng mé trong dung dich dispase Il, rira lai bang PBS,
ngam EDTA, sau d6 miéng mo dugc rira lai sach bang méi truong
nudi cay.




- Nuoi cdy cac manh mé da duoc xir I trén nén mang 6i.

(2) Nuéi cdy bang dich treo:

- C4t manh niém mac miéng thanh cac manh nhé 0,5x0,5mm.

- U manh niém mac miéng trong dispase 11, boc manh biéu mo
ra khoi mé nén, ngdm manh biéu mé trong Trypsin-EDTA, sau d6
ria lai manh biéu mo va bang DMEM+Ham’s F12 c¢6 khang sinh,
khang nam va 10% FBS.

- Nao lay céc t& bao 10p day biéu mo va li thm Iy cac té bao
biéu mo.

- Tao dich treo c6 mat do t& bao 1x10° té bao/ml.

- Nudi cdy trong 1ong nudi cdy ¢ diéu kién 37°C, 5% CO, Thay
mdi truong déu ddn 2 ngay 1 lan.

- Néu sir dung 16p 3T3: 03 ngay thay 3T3 mot lan.

(3) Nudi ciy bang phuong phdp méanh biéu mo:

Pay l1a phuong phap hoan toan mdi, chua 6 tac gia ndo trén thé
gidi st dung.

- U manh niém mac miéng da cit nhé 0,5x0,5mm trong dispase
[, boc roi manh biéu mé khoi mé nén, ngdm mé sau boc vao trysin-
EDTA 0,05%, sau d6 rira lai bang DMEM+Ham’s F12 c6 khang
sinh, khang ndm va 10% FBS.

- Dan manh biéu mé 1én trén nén mang 6i dé mat biéu mo hudng
Ién trén.

- Dan md nén xudng day giéng nudi cdy véi ti 1& 3 manh biéu
md/2 manh mé nén.

- Nudi céy trong diéu kién 37°C, 5% CO,, thay méi trudng 2
ngay/lan.

O cac phuong phap nudi ciy khac nhau, theo dai lién tuc sy phat
trién ciia tim biéu mo. Khi t& bao biéu mdé moc kin day 16ng nudi
cy, tién hanh tao tang cho tdm biéu mo, danh gia chat luong ciia tim
biéu md nudi cdy sau thu hoach.
2.2.2.3. Méi truong nudi cdy, quy trinh nudi cdy va theo doi

- Méi truong nudi cdy SHEM 1: gdbm DMEM/FI2 ti 1& 1:1
(Gibco-My¥), c6 bd sung: FBS 10% (Gibco), insulin 5pg/ml (Gibco),



EGF 10ng/ml (Gibco), penicillin 100Ul/ml (Wako), streptomycin
100ug/ml (Wako), amphotericin B 0,25ug/ml (Gibco).

- Mbi truong nudi cdy SHEM 2: gdm DMEM/F12 ti 1¢ 1:1 (c6
bd sung: FBS 10%, insulin Sug/ml, EGF 10ng/ml, triiodothyronin
1,3ng/ml, isoproterenol 0,25ug/ml, hydrocortisone 0,5ug/ml, penicillin
100Ul/ml, streptomycin 100ug/ml, amphotericin B 0,25ug/ml.
2.2.2.4. Thu hoach va dinh danh té bao nudi ccfy

Sau khi nuéi cdy dugc tim biéu mé kich thudc 4 cm?, mau nudi
cdy duoc ghép lai cho tho thuc nghiém, phan con lai tién hanh dinh
danh té bao cuia tAm biéu mo nudi cdy bang cac ky thuat hién vi
quang hoc, hién vi dién tir, hod m6, hoa mé mién dich.

2.2.3. Thir nghi¢m trén bénh nhdn tw nguyén.

Tién hanh sau khi c6 két qua dinh hudng cua thuc nghiém trén tho.
2.3. Chi tiéu nghién ciru

— Ty 1& nudi tao thanh céng tam biéu mo.

— Thoi gian nudi céy.

— Céu tric vi thé, siéu vi thé va hoa hoc clia tim biéu mé nuéi ciy.
2.4. Pia diém va thoi gian nghién ciru

Nghién ciru tién ctru dugce tién hanh tai bd mén Mo6-Phdi va khoa
Két-Giac mac Bénh vién Mit trung wong, tu thang 10/1010 dén
10/2013.

2.5. Thiét ké nghién ctru

Xt 1i s6 liéu theo phan mém SPSS 16.0.
2.6. Pao dirc nghién ciru

D4 tai 1a mot phén cua dé tai doc 1ap cip nha nudc “Nghién ciru
quy trinh sw dung té bao gé’c dé diéu tri mot sé bénh ca bé mat nhan
cau”da duge thong qua hoi c’[éng dao duc Y hoc, Truong Pai hoc Y
Ha Noi.



CHUONG 3: KET QUA NGHIEN CUU

3.1. Két qua nghién ctru vé nuéi tao tim biéu mé trén thé thuc nghi¢m.
3.1.1. Ly chon vi tri sinh thiét va kich thuéc minh mé dé nuoi cdy

Sinh thiét niém mac miéng trén 5 tho chung Orytolagus
Cuniculus ¢ 3 vi tri khac nhau, chiing t6i nhan théy:

O mdt trong niém mac md phan trung tdm: Biéu mé 1a loai lat

tang khong simg hoa. Biéu mo day, gdm 18-20 hang té bao, chia lam
3 16p, 16p té bao day gém 2-3 hang té bao cé kich thudc nhd, nhan
hinh trimg, sim mau, bio twong rat wa base. Trén cac tiéu ban nhudm
p63, nhan cac té bao 16p day bt mau rat ddm. Mo lién két cua 16p
dém tao thanh cac nhi chan bi rat cao.

Mat trong niém mac ma cach goc miéng 2mm va vuong goc, mat

trong niém mac moi dudi phan trung tdm:Biéu mo 1a loai lat tﬁng

khong stng héa, mong, gdm 4-5 hang té bao. Cac té bao 16p day c6
nhan hinh tring, sim mau, bao twong wa base. Ranh giéi giita biéu
mod va md lién két bén dudi twong ddi bang phing, khong co cac nhu
chén bi.

Chung t6i lya chon vi tri ldy manh mo dung cho nuéi ciy 1 mit
trong, phan trung tim niém mac ma.

Khi trich thi miu dé lam nghién ctru, chung t6i nhan thiy, dé
nudi tao duoc 2 tAm biéu md, manh md trich thu cin phéi cé kich
thudce: (1) dudong kinh 6mm & phuong phap nudi bang manh ma. (2)
duong kinh 8mm méi du lugng té bao tao duge 2 ml dich treo co6 mat
d6 1x10° t& bao/ml & phwong phép dich treo. (3) duong kinh 3mm &
phuong phap nubi bang manh biéu mo.

3.1.2. Lwa chon méi truwong nuoi ciy

Giai doan dau tién hanh thuc nghiém chung t6i nudi 18 mau
manh mé niém mac miéng bang méi trudng SHEM1, chi c6 30%
mAu moC Va cac mau moc déu khong kin day sau 28 ngay nudi cdy.
Sau d6, nghién ctru chuyén sang st dung méi truong SHEM2, va
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toan bd két qua nghién ctru tién hanh nudi cdy trong méi truong
SHEM2 véi ti 1€ nudi tao thanh cong tim bicu mé 1a 76,47-95%.
3.1.3. Lwa chon phwong phdp nuéi cdy

Giai doan 1: Chung t6i dd nudi 17 giéng bang manh mo, 20
giéng bang dich treo, 19 giéng bang manh biéu md. Ty 1& nudi tao
thanh cong tim biéu mé duoc ghi trong bang 3.2.

Bdng 3.2. Ty 1é nuéi tao thanh cong tam biéu mé niém mac miéng
bang cdc phirong phdp nuéi cdy khdc nhau

Sb S6 Ty lé nudi
mau mau tao thanh P
nuéi . moc cong (%)
Manh mé (1) 17 13 76,47 p (1, 2)>0,05
Dich treo (2) 20 19 95 p (2, 3)>0,05
Manh biéu 19 17 89,47 p (1, 3)>0,05
mo (3)

Giai doan 2: Chung t6i d¢a nudi 30 mau theo phurong phap manh
biéu mé, ti 1&é moc va tao tim biéu mo 1a 100%. Trong s6 nay chung
t6i dd ghép tu than 15 tAm cho 15 mit tho bi mét toan bd biéu mo
trudc giac mac mot bén mit.

Panh gia 16p té bao nudi 3T3 trong cic phwong phap nudi tao

tam biéu md niém mac miéng (bang 3.3):

Bdng 3.3. Ty 1é nuéi tao thanh céng tam biéu mé niém mac miéng
str dung 16p té bao nudi 3T3

S6 S6 Ty 18 nudi
mau mau tao thanh P
nuoi moc cbng
3T3 (+)(2) 10 10 100
3T3 ()(2) 27 22 81,48 p1,2<0,05
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bénh gia tdc dung cua nguyén bao soi tu than, ching t6i nudi
cdy 19 mau str dung nguyén bao soi tu than thay thé cho 16p nguyén
bao sgi chudt 3T3 (bang 3.4):
Bdng 3.4. Ty 1é nuédi tao thanh cong tam biéu mé niém mac miéng
stk dung 16p té bao nuéi khdc nhau

S6 miu  S6 miu ke r?u01
- tao thanh p
nuol moc A

: cong (%)

+
3T3A( ) 10 10 100
chugr(1)
NBS(t;r) than 19 17 89,47 pl1,2>0,05

Giai doan 2: Chung t6i di nu6i 30 mau theo phuwong phap méanh
biéu mé, ¢6 su hd tro cua nguyén bao soi tu than, ti ¢ moc va tao tAm
biéu mé 12 100%. Trong sb nay da ghép tu than 15 tim cho 15 mit
tho bi mat toan bo biéu mo trude giac mac mdt bén mat.

3.1.4. Hinh thdi va toc dg phdt trién ciia tém biéu mé dwoc nudi cdy
béing cic phwong phdp khdc nhau

e TAm biéu md nudi ciy bang manh méd nguyén ven:

- 3 ngiy sau nudi ciy: cac té bao da phat trién lan ra xung quanh
manh md. Ranh gidi cac té bao bo lan 13, té bao c6 hinh tron, hinh da
dién va hinh thoi dai.

-10-12 ngay sau nudi cdy: cac té bao tao thanh mot 16p phu kin
day cta 16ng nudi cay. Bé mit clia tim biéu mo khong phang, c6 chd
tao thanh cac g& kha cao. O cic go nay, cac t& bao c6 hinh thoi, nhan
té bao det khi quan sat duéi kinh hién vi soi nguoc.

- 14-16 ngay sau nudi cdy: Tam biéu md khong phing, ngoai té
bao biéu m6 con c6 nhidu nguyén bao sgi voi hinh thai dién hinh
(hinh 3.5).

e T4m biéu md nudi cay bang dich treo té bao
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- 2 ngdy sau nudi cdy: c6 kha nhiéu cac té bao tron bam vao day,
sau d0, cac té bao nay xo¢ rong véi cac nhanh bao tuong kha dai

- 12-14 ngay sau nudi ciy: té bao biéu mo phu kin 1ong nudi ciy.

- Sau khi tao ting, nhuém H.E. thiy: tim biéu mé phang, gém 5-7
hang té bao, cac 10p té bao trén c¢6 xu hudng det dan. Khoang gian bao
clia tim biéu md rong. Khong thdy cac té bao hinh thoi xen 14n (hinh
3.9).

Trén kinh hién vi dién tir, khoang gian bao giira cac té bao ¢ 16p
gilta ctia tim biéu mo kha rong. Cac té bao & day lién két v6i nhau
bang cic mong bao twong va thé lién két. Trong bao tuong cic té
bao, cic bao quan rat phat trién, c6 cac hat glycogen, cac bd xo
truong luc, ludi ndi bao co hat.

e Tam bi€u mo nudi cay bang manh bi€u mo

- 3-4 ngay sau nudi cdy: Cac té bao co6 hinh tron, mot s6 c¢6 hinh
da dién véi cac nhanh bao tuong dai bo lan.Té bao lan rong dan, luc
dau cac té bao co6 hinh da dién 16n, khoang gian bao rong, khi cac té
bao phat trién kin ddy 10ng nudi cdy vao khoang ngay thir 10-12, céc
té bao niam sat nhau, kich thudc nhé di, khoang gian bao hep tuy
nhién van quan sat thiy rd ranh gidi giita cac t& bao véi nhau, nhiéu
hinh 4nh té bao dang phan chia.

- Sau khi tao ting: tim biéu mo phang, gdm 5-7 hang té bao, cac
16p té bao trén c6 xu hudng det dan. Khoang gian bao cia tim biéu
md nudi bang manh biéu mé hep hon so voi nudi dich treo. Khong
thdy cac té bao hinh thoi xen 1an (hinh 3.15).

Khi quan sat trén bé mit tm biéu md nudi cay vao ngay thir 14
bang phuong phap nhuém giemsa: tim biéu mé dwoc phu kin. O
phuong phap méanh biéu mo, khoang gian bao hep va déu nhau trén toan
day 16ng nuoi ciy, ngugc lai véi két qua cta phuong phép dich treo ¢6
khoang gian té bao rong hon va ¢ nhing khoang gian té bao véi kich
thude khong déu nhau. Khong thiy cac té bao hinh thoi xen 1an.
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Duéi kinh hién vi dién tir, bé mat hang té bao trén ciing c¢6 nhiéu
vi nhung mao ngan chia nhanh, khoang gian bao giira cac té bao 16p
trén day kha rong, cac té bao lién két v6i nhau boi cc cau bao twong.
Céc té bao 16p day co nhan 16n, mang nhan c6 nhiing 16m néng, hat
nhan rat 16n, chat nhidm sic phan tan, bao twong c6 ludi ndi bao c6
hat va ti thé phong phu, nhiéu dam hat glycogen. Cac té bao 16p day
lién hé chat ch& voi cac té bao & 16p trén day boi cac mong va thé
lién két con véi mang day boi thé ban lién két, bao tuong cac té bao
16p day c6 nhiéu dam hat glycogen. Cac té bao 16p ddy lién hé chit
ché v6i mang 6i boi thé ban lién két.

~ 5
.:?; *E

TR

Hinh 3.5. Tam biéu Hinh 3.9. Latcit  Hinh 3.15. Lat cat dung

mo sau nudi céy 12 dtrmg doc cia thm doc cua tAm bidu mo sau
ngay (Nudi bang biéu mo sau 21 ngay 21 ngay nudi cdy (Nudi
manh mo) nudi ciy (Nudi bing  bing manh biéu mo)
dich treo)

3.1.5. Hinh thdi va téc d¢ phdt trién ciia Iép nguyén bao soi
3.1.5.1. Lop 3T3

Lép 3T3 sau khi chuin bi biang mau 3T3 dd qua xir li
mitomycin, duoc nudi trén day giéng nudi cdy. Nguyén bao soi
dai, phu kin day giéng sau 3 ngay nudi cdy. Cac ngay sau do, cac
té bao thoai hoa dan, vi vdy, sau 3 ngay sir dung 16p 3T3 nay phai
thay méi.
3.1.5.2. Lop nguyén bao soi tu than

Cac manh mo lién két tach ra tr manh niém mac miéng dugc
dong nudi cdy & giéng nudi cdy. Vao ngay thir 3, 5 ciia qua trinh nudi
cdy, cac nguyén bao soi c6 hinh thoi dai, da dién, nhiéu nhanh bo lan
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ra xung quanh manh mo lién két, chi ngay tha 6, khoang 1/2 dién tich
ciia ddy giéng nudi cady dd dwoc phii boi nguyén bao soi va téi
khoang ngay thir 10 thi toan bo day giéng dugc phu kin.

3.1.6. Két qud dinh danh té bao tim biéu mé nuéi cdy bang héa mé
mién dich

Trén cac tiéu ban nhudém hoéa mé mién dich phat hién p63, nhan
cac té bao cua tim biu mo bit mau nau sdm, dic biét 1a nhan cac té
bao 16p day.

Nhudm phat hién K3 va K12: K3 va K12 thé hién yéu & cac té
bao 16p trén day.

Nhuém P.A.S.: Trong biao tuong cic t& bao 16p dudi co it
glycogen. Khong thiy céac té bao tiét nhay.

3.1.7. Két qua ghép tim biéu moé niém mac miéng nuéi cdy cho tho
gay bong thuc nghiém

Téng s6 tho song trong qué trinh 1am thuc nghiém 1a 21, trong
d6 15 tho duoc ghép tim biéu md niém mac miéng nudi ciy & cac
thoi diém khac nhau.

Tat ca cac tho & cac 16 déu co két qua tot: gidc mac trong, biéu
mo lién t6t, nhin bong, khong con tan mach. Chi c6 1 thod co két qua
trung binh: tdn mach qua ria vao chu bién ¢ thoi diém 60 ngay nhung
khong vao dén trung tam giac mac.

3.2. Két qua nudi ciy tim biéu mé niém mac miéng tir té bao gbc
niém mac miéng trén ngwoi

Dura trén két qua phan tich trén tho, ching t6i lua chon vi tri sinh
thiét trén nguoi 1a miat trong trung tdm niém mac ma. Két qua cho
thdy biéu md gém khoang 10-15 hang té bao, khéng day nhu niém
mac ving tuong tng cia thd. Tuy vdy, 16p ddy day va gdm khoéng
3-4 16p gdm cac té bao c6 kich thude nho, bao twong bit mau base
dam, 16p Malpighi gdm nhiéu hang (7-10 hang), kich thuéc té bao
16p nay 16n hon ctia tho & vi tri tvong (mg, ranh gidi giira cac té bao
khé rd. Trén cing 1a khoang 2-3 hang té bao det, chira nhan det. Trén
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tiéu ban nhudm p63, nhan té bao dic biét 1a ¢ 16p day bat mau dam.
Céc nhu chan bi ciing c6 kich thudc lon, chia nhanh 6. M6 dém long
1é0, it té bao. Cau trac niém mac miéng ving gitta ma & nam va nit
déu gidng nhau.

Sau khi can nhic vé do phtic tap cua quy trinh va két qua thanh
cong nudi tao ciia hai phuong phap dich treo va manh biéu mo, ciing
v6i kich thude trich thi manh mé, phwong phap manh biéu mo da
duoc lya chon trong nghién ctru ung dung trén nguoi ciia ching toi.
Kich thudc manh mé dugc lua chon 14 duong kinh 3mm, vi tri sinh
thiét & mat trong ving gitra ma. Ty 1& nudi thanh cong la 90%.

Dua trén két qua nghién ctru thyc nghiém trén thd, chung toi da
tién hanh nudi cy niém mac miéng cta 17 bénh nhan (4 bénh nhan
nudi 2 1an) bang méi truong SHEM2, v6i phuong phap nudi ciy 1a
méanh biéu mo. S6 tdm biéu moé nudi duge 1a 54 (ty 18 nudi thanh
cong 13 90%, 3 bénh nhin nudi cdy khong thanh cong). S6 tim biéu
mb duge ghép lai cho bénh nhan 14 22. Vi thoi gian nudi cdy céc té
bao biéu md 1a 16-28 ngay. TaAm biéu md nudi cdy cd khoang 4-5
hang té bao, hang té bao trén cung det va c6 nhan det.

Bé mit t& bao tim biéu mo nudi cdy trén ngudi ¢ nhing vi
nhung mao, giéng v&i hinh anh cua té bao bé mat & gidc mac nguoi
binh thuong. Song kich thudc clia cac vi nhung mao 16n hon, va sb
luong it hon so voi tim biéu mo nudi cdy ¢ tho, té bao cia tim biéu
md lién két véi nhau bang cac cdu bao twong dai (dai hon so vdi cau
bao twong khi nudi ciy trén thé thuc nghiém) va cac thé lién két
trong bao tuong t& bao co6 nhiéu ludi ndi bao cod hat, ti thé, hat
glycogen by Golgi nam gin nhan véi céc thi det va khong bao, ranh
giGi giita cac té bao rong, tuy nhién hep hon so véi khoang gian bao
ctia tAm biéu mé khi nudi ciy trén tho. Bao tuong té bao biéu mo
nudi c?iy ¢6 nhiéu ti thé dai, mao rd, chat nén sim mau va ludi noi
bao co6 hat phat trién manh, ludi ndi bao co long hep va it ribosom
bam ngoai, khoang gian bo rt hep.
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Trén cac tiéu ban nhudém hoéa mé mién dich phat hién p63, nhan
cac té bao clia tAm biéu mo bat mau nau sim, dic biét 1a nhan céc té
bao lop day.

Nhuom phét hién K3: K3 thé hién yéu & cac té bao 16p day va rd
& cac té bao 16p trén.

TAm biéu m6 niém mac miéng nuoi céy dugc ghép lai cho bénh
nhan va duoc danh gia két qua phau thuat dua trén 3 yéu td: do
trong va 4p clia tAm biéu mo, tinh trang biéu mé bé mit nhin cau,
tang sinh tAn mach nong, sdu hoac td chure xo trén giac mac.

Phau thuat ghép thanh cong & 12 ca. Trong d6 9 ca co thi luc cai
thién, ching t6i nhan théy 0 cac bénh nhan nay co6 sy cai thién rd rét
vé thi lyc nhin gﬁn, trong khoang 10-30 cm.

CHUONG 4: BAN LUAN

4.1. V& Iwa chon nén nudi ciy

Nghién ctru ciia chung t6i sir dung mang 6i di nao sach biéu mo
bing ammonia 10% theo quy trinh chuin cua bd mén Mo-Phdi,
truong Pai hoc Y Ha Noi. Hién nay, cac tic gia trén thé gidi chua
thdng nhat duoc str dung nén nudi cdy ndao va néu dung mang di thi
st dung nhu thé nao? Néu dung mang 6i, loai bé biéu md trude khi
nuéi cdy duoc sir dung rong rdi hon (Kim va cs. 2008, Lim va cs.
2009, Nakamura va cs. 2004). Bén canh d6, c6 nhirng nghién ctru lai
khang dinh sy wu viét ciia mang 6i dé nguyén biéu md (Fukuda va cs.
1999).

Tuy nhién, néu khong sir dung mang i (sir dung mang polymer
nhay cam nhiét hodc hd fibrin), bé mit gidc mac sau ghép s& trong
hon khi quan sat trén tho (Higa K. va cs. 2007, Higa K. va cs. 2012,
Hayashida va cs. (2005), Kokaba V. va cs. (2014), Nishida K. va cs.
(2004), Hori Y. va cs. (2007), Hori Y. va cs. 2008, Oie Y. va cs.
(2010), Hayashida Y. va cs. (2005)).
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Nghién ciru cia Higa K. tién hanh trén mé hinh tho bi nao bo
biéu md gidc mac va ving ria, nhung khong giy thuwong ton gi md
dém, vi vay, két qua ghép tim biéu mé nudi cdy trén nén fibrin cho
két qua t6t. Tuy nhién, trong truong hop ton thuong méd dém, hay gip
do bong nang, thi sir dung nén mang 6i 12 su lya chon phu hop hon.
Chinh tac gia Kocaba V. va cs. (2014) st dung mang polymer nhay
cam nhiét, song khong thiy sy tai tao trd lai ciia mang Bowman do bj
huy truée khi ghép, vay s dung mang 6i hop véi sinh 1y hon.Sudha
B. va cs. (2009) ciing khang dinh wu diém cta mang 6i.

Trong nghién ctru cua chiing t6i, bénh nhén Vo Vi Ngoc Y. (31
tudi) sau ghép tim biéu mé niém mac miéng nudi cdy 12 thang, tim
biéu mé con nguyén ven, diéu nay ching to trong tim biéu mé nudi
cdy van c6 té bao gdc.

4.2. V& vi tri va kich thwéc ciia manh niém mac miéng ding cho
nudi ciy

Khi nghién ctru cdu trac vi thé niém mac miéng thé ching toi
thiy: niém mac ving méa tho c6 16p biéu moé kha day, duong ranh
gidi vai mo lién két bén dudi co cac nhi cao. Khoang 2-3 hang té bao
sat day c6 kich thudc nho, nhan 16n, biéu hién dwong tinh voi marker
p63. O bénh nhan, niém mac ving mit trong méa ciing c6 két qua
tuong tu. Két qua cta chung t6i phi hop véi nhiéu cong bd trén thé
gioi Priya C. G. va cs. 2011, Squier C. A. va cs. 2001, Hori Y. va cs.
2007, Inatomi T. va cs 2006, Dua va cs 2003, Ma D. H. va cs. 2009,
Hayashida Y. va cs. 2005.

Dé c¢6 dugc hai tim biéu md c6 kich thudc 4cm?, khi nudi ciy
bang dich treo, manh niém mac can c6 duong kinh 8mm. Mot sd tac
gia trich thi manh mé nho hon, song chi nuéi 01 tim: Nishida K. va
cs. (2004) su dung duong kinh 3mm, Ma D. H. va cs. (2009) la
6x6mm. Khi nudi bang manh mo, ching tdi trich thi manh c6 dudng
kinh 6mm. Phuong phap nudi bang manh biéu mé, dudng kinh cia
ménh niém mac miéng 1a 3mm. G phuong phap nuéi cdy bang manh
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biéu md, dién tiép xuc ciia cac té bao gdc 16p day duoc boc 16 tdi da,
loai bo duoc hoan toan nguyén bao soi nén tim biéu méd nudi cay
phang dep.

4.3. Vé mbi trueomg nudi ciy

MJi tac gid c6 mot cong thire riéng cho moi trudng nudi cay.
Giai doan dau, chung t6i sir dung moi truong SHEMI, ti € cac mau
moc chi 1a 30%, cac tAm biéu mo c6 té bao thua thot.

Khi ding SHEM2 1a méi truong SHEM1 c6 bd sung insulin,
hydrocortisone, T3, isoproterenol, cac té bao géc biéu mé niém mac
miéng da tang sinh tao thanh tim biéu md vai ti 1¢ tir 89,5%-95%.
Mic du so voi nhiéu tac gia khac trén thé gioi, moi truong SHEM2
ctia chung t6i thiéu choleratoxin. Tuy nhién, véi ti 16 nudi tao thanh
cong tdm biéu mo, moi truong SHEM?2 sir dung tot dé nudi tao tim
biéu md tir té bao gdc niém mac miéng.

Trong diéu kién nudi cdy tai Viét Nam, viéc st dung khang
sinh va khang nam trong moi truong nuodi céy té bao, dic biét l1a
biéu md niém mac miéng la can thiét, dic biét vdi cac mau nudi
cdy trén tho. Cac tac gia khac nhau str dung cac loai khang sinh
khac nhau, ¢ nhitng ndong dé hoan toan khac nhau. Madhira S. L.
va cs. (2008), Satake Y. va cs. (2008) cé sir dung gentamicin trong
thanh phan moi trudng nudi cdy. Amphotericin B 1a chit duoc hau
hét cac tac gia st dung, tuy nhién do tinh doc nén mot sé nghién
ctru khong str dung Trong mdi trudng nudi cdy, huyét thanh bao
thai ctia bo van duoc sir dung trong nhiéu nghién ciru (Nakamura
va c¢s. 2003, Nakamura va cs. 2004, Picot 2005). Tuy nhién, viéc
st dung huyét thanh bao thai cia bo c6 nhirng bat loi, dic biét 1a
van d& protein di loai. Dé giai quyét van dé nay, cho téi nay, c6
nhiéu nghién ctru sir dung huyét thanh ty than & nhiéu ndng do
khac nhau cho két qua nudi cy tét (Nakamura T. va cs. (2006),
Ang L. P. vacs. (2006). Priya C. G. va cs. (2011). Satake Y. va cs.
(2011). Hirayama M. va cs. (2012)). Bén canh viéc sir dung huyét



19

thanh ty than dé mong mudn loai bé cac thanh phan c6 ngudn gbc
dong vat khoi thanh phan nudi cdy, huyét thanh nguoi c6 nhém
mau AB ciling dugc stir dung (Zakaria N. va cs. (2014)).

Moi truong khong huyét thanh 1a mot lya chon trong nhiéu
nghién citru, tuy nhién dé ap dung rong rii loai mdi trudng nay can
c¢6 nhiéu nghién ctru sau hon va hién tai gia thanh ctia méi truong
kh& (llmarinen T. va cs. 2012, Hayashi I. va cs. 1976). RO rang
rang, viéc st dung méi trudng c6 huyét thanh cho két qua tét hon
khi khong c6 né trong nudi cdy. Trong diéu kién thuc tai ¢ Viét
Nam va trong nghién ciru ctia ching t6i ¢6 sir dung huyét thanh bao
thai ctia bo & nong d6 10%.

Cac hormon insulin, triiodothyronin, EGF, hydrocortisone,
isoproterenol, choleratoxin cling dugc hau hét cic tac gia trén thé
gidi st dung khi nudi cdy té bao biéu mé niém mac miéng véi cac
nong do khac nhau.

4.4. Vé phwong phap nudi ciy
4.4.1. Phwong phdp nuéi cdy bang minh mo:

Khi str dung phuong phap nay, trir cac té bao ¢ chu vi manh mo
dugc dan vao mang 6i s& d& bo lan, cac té bao khac bi han ché boi
mod dém dé c6 thé tiép xuc voi nén nudi ciy.

Tam biéu mo nudi cdy cua chiing t6i khong bang phang, co cac
gd noi Ién, d6 14 nguyén bao soi. Theo chung ti, niém mac miéng co
16p mo lién két 16ng 1¢o, dan hdi va mém déo hon so véi mo lién két
& cac ving khac. Vi vay, khi cit got mau bang tay khong thé loai bo
hoan toan duoc 16p mé lién két nay. Nhitng nguyén bao soi trong mo
lién két con sot lai da tang sinh, tham chi & mot s6 mau nudi céy
ching con chiém wu thé hon so véi té bao biéu mé. Pidu nay s& anh
hudng t&i hiéu qua khi ghép lai cho bénh nhan. Sy ¢6 mat ctia cac
nguyén bao soi 1a diéu kién thuan loi cho t6 chirc xo mach bo vao
gidc mac. Khi nudi cay tdm biéu mé giac mac tir t& bao gdc ving ria
gidc mac trong cac dé tai trude, ching toi ciing nudi bang phuong
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phap manh mé nhung khong thiy hién tuong niy xay ra. Kanayama
S. va cs. (2007) khi nghién ctu tim biéu mé giac mac va niém mac
miéng nudi cdy dé xac dinh cac yéu tb gay ra hién tugng két mac hoa
sau ghép, két qua 1a FGF 13 nguyén nhan dan t6i hién twong tin mach
va két mac hoa gidc mac xay ra ¢ tAm biéu mé niém mac miéng nudi
cdy ma dbi voi tim biéu mo nudi cay tir té bao gde ving ria gidc mac
khong gap hién tugng nay.

Mic du phuong phap nudi ciy bang manh mé don gian va ciing
dugc nhiéu tac gia trén thé gidi str dung, nhung trong nghién ctru clia
chung t6i, chat luong ciia tim biéu mo nudi cay khong dat yéu cau dé
ra nén chdng téi khong stir dung phuong phap nay nira.

4.4.2. Phwong phdp nuéi bang dich treo:

Khi xir Iy tao dich treo té bao va manh biéu md, chung t6i dung
dispase. Dayla enzym co tac dung cat cac mdi lién két giira té bao va
mang day nhd d6 16p t& bao biéu moé dugc tach roi ra khoi mo dém.
Kiém tra cdu tric cia md nén sau boc tach 16p biéu mé thiy: toan bo
l6p biéu mo da duoc 16t bo, khong con té bao biéu mo nao sot lai trén
bé mit mo nén, ciing khong thdy c6 mit céac té bao ciia mo lién két ¢
manh biéu mé. Sau do6 sir dung enzyme trypsin-EDTA dé li giai 16p
té bao biéu mo thanh nhitng té bao riéng & dé nao 1iy nhiing t& bao
16p ddy. Kiém tra cdu tric vi thé cua phan con lai cua 16p biéu mo
thdy rang toan bd té bao & cac 16p sat day da dugc ldy vao trong dich
treo nudi cy.

Nhu vay, voi ky thudt xir 1y tao dich treo cac té bao dau dong c6
mat & cac lop sat day déu da duoc tan dung triét dé. bdi vai phuong
phép nudi tao tim biéu mé niém mac miéng bang dich treo, nguon gbc
ctia cic té bao ¢ tAm nay 1a t& bao dong biéu mé duoc khang dinh khi
nhuém K3 dwong tinh & bao tuong cia cic t& bao 16p trén day. Két
luan nay cila ching t6i cling phtt hop véi két luan ciia Ma D. H. va cs.
(2009), Nakamura T. va cs. (2003), Hayashida Y. va cs. (2005).
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4.4.3. Phwong phdp nuéi bang manh biéu mo:

So sanh hi€u qua cua nuodi béng ky thuét tao dich treo va k¥ thuat
nudi manh biéu mé théy réng: ty 1€ moc, tdc do moc va céu tric vi
thé clia hai tAm biéu mo hau nhu 14 twong déng véi nhau. Ty 1¢ nudi
tao thanh cong tAm biéu mé tir ba phuong phap manh mé, dich treo
va manh biéu md boc 1a 76,47%, 95% va 89,47%, phuong phap
manh biéu mé c6 ti 1& nudi tao thanh cong thip hon dich treo, nhung
su khac biét nay khong co ¥ nghia théng ké. Nhu viy, danh gia mot
cach toan dién, k¥ thuat xir 1y tao manh biéu mo thé hién c6 nhiéu wu
diém ndi bat hon so v6i ki thuat xir Iy tao dich treo bai cac 1y do:
giam kich thudc cia mau md cin cho nudi cdy, rut ngin thoi gian xir
ly miu va giam thiéu thoi gian tiép xuc cua té bao nudi cdy véi
enzyme trypsin-EDTA s& 1am ting kha ning sdng sot ciia té bao nuodi
cdy, giam thiéu trang thiét bi ctia phong lab, khong can 3T3 va mot 1y
do nira chung t6i cho ring c6 lién quan t6i hiéu qua ting sinh cia té
bao d6 1a sy duy tri dwoc mbi lién hé giita té bao-té bao.

Két qua nghién cru cua ching t6i cho thdy nudi cdy s dung
nguyén bao sgi tu than cho ti 1¢ moc cao hon khi khéng st dung 16p nay
(89,47% so voi 81,48%). Nuobi céy ¢6 st dung 3T3 chudt cho ti 1é moc
cao hon khi khong str dung véi p<0,05 (100% so véi 81,48%).

Theo tong quan, chua c6 nhom nghién ciru nao trén thé gidi s
dung k¥ thuat xir 1y tao manh biéu mé giéng nhu chung toi. Pay 1a mot
k¥ thut hoan toan mdi, thé hién tt ca cac loi thé hon cac phuong phép
nudi cdy tim biéu mo niém mac miéng hién nay trén thé giéi dang ap
dung: (1) kich thudc manh mé trich thi nho, (2) quy trinh nuéi cay don
gian, (3) st dung nguyén bao soi ty than 1am nén nuéi cay, (4) tim biéu
md thu dugc vé hinh thai rat dep, manh ghép t6t.

4.5. V& chit lwgng tim biéu mé nudi céy.

Sau 16-28 ngay nudi cdy trong ti 37°C, 5% CO,, chling t6i thu
dugc tam biéu mo 1a biéu mo 14t ting khong simg hoa gom 4-5 hang
té bao, hang trén cung det va van con nhan. Trén tiéu ban nhudém
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giemsa & trudc giai doan cho biéu mé tiép xuc voi khong khi thay
hinh anh céc té bao c6 kich thudc nho, ti 1& nhan/bao twong lén. Vé
mit hinh thai, diy duoc cho 1a nhimng t& bao gbc (Izumi K. va cs.
(2007), Priya C. G. va cs. (2011)).

Té bao cua tim bicu md thu hoach thé hién céc cau tric ciia bicu
md dién hinh. Trong bao twong cta cic té bao 16p dudi, cac bao quan
nhu luéi ndi bao, ti thé, b Golgi phong phi. Két qua nhuém hod mo
mién dich cho thiy: cic té bao dic biét 1a cac té bao 16p day duong
tinh manh véi p63; cac té bao 16p trén duong tinh manh véi K3-K12,
c4u tric cua tim biéu md niém mac miéng cia chiing t6i gidng véi cau
trac cta biéu md trude gidc mac binh thudng va tim biéu mé gidc mac
nudi ciy va ciing duoc nhiéu tac gia trén thé gigi mé ta (Nakamura va
cs. 2003, Madhira va cs. 2008, Moharamzadeh va cs. 2007, Nakamura
va cs. 2010, Ang va cs. 2010, Sekiyama va cs. 2006).

Céc tim biéu mdé ma ching t6i nudi cdy dugc da ghép lai trén
thuc nghiém cho tho va cho bénh nhan bj hdi chimg suy giam té bao
gbc vung ria ca hai mét véi két qua kha t6t. Van dé quan trong 1a su
t6n tai cia manh ghép vé 1au dai thé nao? Trén thuc nghiém, ching
t6i da theo ddi tho duoc ghép tAm biéu mé niém mac miéng nudi ciy
lau nhét 13 180 ngay, tim biéu mo séng va 4p sat vao md nén giac
mac. O manh got bé mit gidc mac ctia bénh nhan V5 Vii Ngoc Y. (31
tudi) sau ghép tim biéu mé niém mac miéng nudi ciy duoc 12 thang,
chung t6i van thdy mot phan cua tim biéu mo ton tai. Trén thé giéi
cling c6 nhitng bang ching vé sy ton tai 1au dai cua tdm biéu mo sau
ghép trén bénh nhan (Kocaba V. va cs. (2014), Sangwan V. S. va cs.
(2014)).

4.6. Van dé ton tai cAn nghién ctru tiép dé hoan thién quy trinh
nudi ciy tAm biéu mé niém mac miéng

Dé giam thiéu tdi da sy tiép xtic véi cac san pham ctia dong vat,
trong quy trinh thu hoach tdm biéu mé chung t6i da rira tim biéu mo



23

nudi ciy bang DMEM:Ham’s F12 (khong FBS), sau d6 chuyén phiu
thuat trong diéu kién vo khuan & 37°C.

Str dung nguyén bao sgi ti than trong nudi cay tAm biéu mé theo
ching t6i 1a mot phuong phap c¢é wu diém hon so véi sir dung 3T3
chudt. Tuy nhién, trong qua trinh ldy tim biéu mé ra khoi 1ong nuéi
cay do6i khi gip kho khan.

Khi nghién ctru trén nguoi, tong s 1an tién hanh sinh thiét niém
mac miéng 1a 26, do c6 4 1an nudi cy t& bao biéu mé khong moc
hodc moc rat thua khong ding dé ghép dugc hoic c6 chi dinh phiu
thuat thém nén phai sinh thiét dé nuéi cdy lan 2. Nhu vay, c6 22 lan
nudi cdy moc thanh tim biéu mé hoan chinh, phu kin day giéng sau
16-28 ngay nudi cay trén nénmang 6i. Chung toi di tién hanh dugc
22 phau thuat ghép tdm biéu mo cho bénh nhan. O 22 ca nay chiing
t6i déu c¢6 1 tim dung dé ghép cho bénh nhéan va 1 tim dung dé lam
tiéu ban md hoc. CAu tric vi thé cta cac tAm dugc khéng dinh hoan
toan binh thudng. Trong khi tich tim biéu md khoi day 16ng nudi
cdy, mot sd tdm dinh day 16ng nhiéu nén 1am mat 16p biéu mo ting
dam nho (2-4mm) va 4 tAm rach trong khi tach.

O cac tdm kho boc sau khi nudi cdy chung toi thdy nguyén bao
soi dd phat trién va bam ¢ dudi day 1dng nudi cdy. Hién tuong nay
chung t6i chua thdy tac gid nao mo ta. Pay la van dé ton tai can
nghién ctru tiép dé hoan thién quy trinh nudi ciy.

Theo nhén dinh cia chung t6i, c¢6 thé trong qua trinh nudi ciy
manh mé nén dung cho viéc tao ra 16p nguyén bao sgi c6 kich thude
qué 16n tao diéu kién cho nguyén bao soi phat trién, thong qua cac 16
mang da tao dugc moi lién hé gitia té bao soi va mang b1 1am cho qua
trinh boc tach gap kho khan. Dé han ché vin dé nay, theo chung t6i,
manh mé nén tao 16p nguyén bao soi can phai giam kich thudc va khi
nguyén bao s¢i phu kin khoang 2/3 dién tich diy 16ng nudi cay
(khoang ngay thir 8 hodc 9) s& nhdc bé manh moé ra khoi day giéng
nudi ciy.
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KET LUAN

Qua nghién ctu thuc nghiém trén tho va thir nghiém trén bénh
nhan, ching t6i c6 két luan nhu sau:

1. Pai xac dinh dugc vi tri, kich thude manh niém mac miéng va
mdi truong dung dé nudi cdy:

- Vi trf sinh thiét manh niém mac miéng dung nudi cdy tim biéu
moé la vung trung tdm ma, manh niém mac miéng c6 duong kinh
3mm du dé nuoi tao hai tim biéu mo.

- Méi trudng nudi cdy tim biéu mé niém mac miéng: Moéi trudng
SHEM2: ph6i hgp DMEM/Ham’s F12 ti 1& 1:1, bo sung thém cac yéu
t6 khac: EGF, insulin, hydrocortisone, isoproterenol, T3, FBS, khang
sinh, khang nam.

2. Xac dinh duoc phuong phap méi nudi tao tim biéu mé niém
mac miéng: quy trinh nudi tao tdm biéu mo bang phuong phap manh
biéu md, st dung 16p té bao nudi 1a nguyén bao soi tu than.

KHUYEN NGHI

(1) Cén c6 nhitng nghién ctru tiép theo dé hoan thién quy trinh
thu hoach tdm biéu mo niém mac miéng.

(2) Can c6 nhimng nghién ciru sau hon nira vé méi truong nudi
cdy dé loai trir hoan toan cac san phdm cua dong vt khoi moi truong
nudi ciy st dung trén ngudi.

(3) Can co nhiing theo ddi dai hon va quy md hon dé danh gia
chat luong tdm biéu moé nudi cdy sau cay ghép.
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BACKGROUND

The injuries of the eyes’s surface are the consequences of many
different causes. That leads to the limbal stem cell deficiency
syndrome (LSCD) resulting in visual loss. Worldwide, one of the
most modern methods to treat LSCD is using cultivated autologous
oral epithelial cells sheet from oral mucosa epithelial stem cells. Oral
mucosa is selected because it has the same embryonic origin and
similar histological structure to corneal epithelium. There have been
many studies around the world announced the success of this
approach. However, so far in Vietnam, therehave not yet had any
research on this issue. Therefore, we conducted a "Research to create
the cultured oral epithelial cells sheet from oral epithelial stem cells"
with the following objectives:

1. Specify the location, the size of the oral mucosa tissue and
culture medium suitable for the culture of epithelial sheets.

2. Determine the appropriate method to create the oral mucosa
epithelial sheet.

NEW CONTRIBUTIONS OF THE THESIS

1. Find out the completely new method to create the cultured
oral mucosal epithelial sheet: using epithelial fragment only and co-
cultured with autologous fibroblasts. In phase 1 of experimental
period, the proportion of successful creation of cultured epithelial
sheet of epithelial fragment method were higher than explant, and
lower than suspension method but the difference were not significant.
In phase 2: We have adopted 30 samples by the epithelial fragment
method, the success growth rate is 100%. This new method is simple,
effective and has many advatantages over and take full of pros of
current methods in the world. Autologous fibroblasts were co-
cultured instead of mouse 3T3 (animal derived product). On human,
the success growth rate was 90% when using this new finding
method.

2. Using many different methods to characterize the cells of
cultured epithelial sheets, the results showed that the morphological



and chemical characteristics of the cultured cells are similar to
corneal epithelial cells.

3. Fifteen cultured oral epithelial sheets created by our new
method were transplanted for 15 eyes of 15 rabbits with total LSCD
in one eye, clear corneal surfaces were observed and the grafts were
firmly attached to the underlying connective tissue after 60 days
of transplantation. After grafting, among 17 total limbal stem cell
deficiency patients, the visual acuity was improved in 9 patients,
no fibrovascular tissue invasion was found on the corneal surface
in the rest.

STRUCTURE OF THE THESIS

The thesis consists of 122 pages, 4 chapters, 5 tables, 55 figures,
124 references: Vietnamese: 5, foreign language: 119.

Background: 02 pages; Chapter 1: Overview: 34 pages; Chapter
2: Objects and Methods: 18 pages; Chapter 3: Results: 38 pages; Chapter 4:
Discussion: 28 pages; Conclusions: 1 page; Recommendations: 01
page; lists of related articles; references; appendix.

CHAPTER 1: OVERVIEW

1.1. The structure of the eye’s surface

The surface of the eye is the area that is bounded by two gray
lines on upper and lower eyelids, including corneal and conjunctival
and epithelium and at the boundary is the limbal epithelium where
the stem cells of the cornea are located.
1.1.1. The cornea

Corneal epithelium isnon-keratinized stratified squamous
structure and is comprised of 4-6 cell lines, accounting for about 10
% of the corneal thickness. Epithelium is divided into three layers:
the basal, prickle and the superficial layer.
1.1.2. The conjunctiva

It spreads from the periphery of the cornea to gray linesof the
eyelids, and is divided into 3 parts: palpebral, fornical and bulbal
conjunctiva.



1.1.3. The limbus

Limbus is located between the cornea and the conjunctiva, where
has the transition from the corneal to the conjunctivalepithelium.
1.1.4. The relevant factors to ensure the integrity of the eyes

Eyes need nervous system and surfaceintegrity to see. Eyelids,
tear film, the lacrimal glands, the integrity of the two regulatory
reflex arcsof tears and function of eye surface epithelial cells
supported by fibroblasts, connective tissue are required to ensure the
integrity of the ocular surface.

1.2. The Structure of the oral mucosal surface

Oral mucosa consists of two main parts: the epithelium and the
connective tissue. The mucosal epithelium of the mouth is stratified
squamous, may Kkeratinized, nonkeratinized or parakeratinized
depending on different regions and has thesame proliferative pattern
of skin.

Epithelial cells in the basal layer of the thin epithelium or 2-3
layers close to the basement membrane in thick epithelium possess
cylindal or cubal shapes. They are capable of division to maintain
epithelial cell population. The dividing cells usually exist in clusters,
see more in the deepest recess of the epithelium.When leaving the
basal layer, they enter the progress of differentiation, become larger,
flatter, accumulate the keratin fibers and lipid in the cytoplasm.

In the buccal mucosa, when the stem cell divides, it create a new
daughter cell retain the ability to divide indefinitely of stem cells, and
produces a different daughter cells enter differentiation process. Lots
of factors being found in many studies decide the fate of cells will
become stem or transit amplifying cell.

The interaction between epithelial cells and connective tissue
plays an important role in the growth of the epithelium.

1.3. Limbal stem cell deficiency syndrome

Limbal stem cell deficiency syndrome may be primary or
secondary consequences and may be total or partial. Clinical
manifestationsmay be corneal opacity, roughness surface, shallow or



deep neovascularization in the thickness of the cornea or
conjunctivalization of the cornea. It may be difficult in corneal ulcer
healing. Thin cornea or corneal perforation can occur in severe cases.

There are many ways to treat the LSCD. The most effective and
modern method is using the cultured corneal epithelium sheet. In the
case of total stem cell deficiency, there has no limbal stem cells, so
using allograft or autologous epithelial cells are compulsory
solutions. So grafting autologous cultured mucosa epithelium sheet is
the top choice to prevent using immunosuppressive drug.

1.4. Studies on culturing the oral mucosa epithelium sheet.

Selection the suitable culture substrate on biologcal and physical
properties, porosity, stablility is one of the most important factors to
make epithelial sheet. There are a lot of kinds of substrates using in
culturing the oral epithelial sheet, amniotic membrane is selected by
most of the authors.

The preparation and handling of the oral mucosal tissue plays a
significant role in culture. After oral antiseptic, the patient is under
local anesthesia, special kind of knife manually use to extract the oral
mucosa. The size of the extracted tissue manually change depending
on the author and methods of culturing. Biosy tissue is processed
through several stages and methods of handling vary depending on
the authors. There are two main culture methods: explants culture and
cell-suspension.

Besides, the use of inactivated mouse fibroblast 3T3 cell is
controversial, fibroblast must be inactivated by irradiation or
mitomycin before use to avoid further reproduction of cells. 3T3 has
many pros in co- cultures but has many cons because it is the product
of animal. There are also many success studies without using 3T3.

Oral mucosa culture media is a combination of Ham 's F12 and
DMEM with ratio 1:1 and additional factors: insulin, hydrocortisone,
T3, growth hormone... The additional components normally present
in serum. Fetal bovine serum (FBS) is chosen by most of the authors,



but this is the product of animal. Therefore, instead of FBS, some
authors have used autologous serum. Some other authors have used
serum-free medium in culture. According to these authors it has more
advantages: (1) the environment can be selected in accordance with
the target of culture. (2) Can control the proliferation and
differentiation process of cells.

After creating the oral epithelial sheet, the identification of the
epithelial cells will be carried out by using these methods: (1)
Observe the development process of epithelial cells by stereo
microscope. (2) Trypan blue staining: to assess cell viability. (3)
Giemsa staining, to observe the surface of cultured epithelial sheets.
(4)Hematoxylin-eosin staining (HE.) to evaluate the vertical structure
of the epithelial sheet. (5) Electron microscope, to study the ultra
structure of epithelial cells and cell sheet. (6) Polymerase chain
reaction: to detect the markers of epithelial cells. (7)
Immunohistochemical technique: This is a modern technique and is
commonly used to assess the characteristics of cultured oral mucosal
epithelial sheets. K3 , K12 , connexin - 43 (Cx - 43), p63, p75,
MCSP, B1 intergrin, PPARY, Ki67, Pax 6, occludin, ZO1, ABCG2,
desmoplakin ... are determined by this technique: (8) Cluster forming
test: when being isolated and develop outside the body, some of the
characteristics of stem cells are retained and reflected in the type of
the cluster it formed.

Oral epithelial cell sheet is applied in many fields: (1)
application in ophthalmology: There have been many announcements
of success in clinical trials and the use of oral mucosal cultured
epithelial sheets for reconstruction of the ocular surface. The follow
up time after transplantation and results are different depending on
the authours. (2) The application in other areas: Technology creates
the oral mucosal epithelial sheets are rarely applied in other clinical
applications. However, it is possible to use the cultured oral mucosal
epithelial sheets for treatment of extensive skin burns and urinary
tract surgery or eyelid reconstruction.



Chapter 2: SUBJECTS AND METHODS

2.1. Subjects of the reseach
2.1.1. Subjects and materials research:

- Oral mucosal biosy sample of healthy rabbit (strain Orytolagus
Cuniculus).

- Human oral mucosal biosy sample

- 3T3 cells supplied by The cell-histology-embryology and
Biophysiology dept of the University of Natural Sciences.

- Amniotic membrane was processed under the procedures of the
department of Histology and Embryology, Hanoi Medical University.
2.1.2. Research model

Research conducted in two phases:

Phase 1: Conducting experiments on rabbits.

- Research the way to extract and process the oral mucosal
sample, the choice of culture medium, suitable culture method.

- Evaluate the quality of the cultured epithelial sheet

- Experiments on rabbits with total LSCD by alkaline burn injury.

Phase 2:

Based on the results in rabbits, phase 2 will be conducted in
patients with total LSCD.

2.2. The process of culturing

2.2.1. Prepare the equipment required for culturing

2.2.2. Experiment on rabbit

2.2.2.1. Preparation of membranes: Using amniotic membrane,
epithelial cells were removed after rinsing in 10% of ammonia.
2.2.2.2. Preparation of 3T3: usingmitomycin inactivated 3T3 samples
2.2.2.3. Preparing for the oral mucosa tissue cultured

- Oral mucosal biopsy specimens were taken from rabbits with
anesthesia induced by ear intravenous injection, mouthantiseptic was
carry out before the operation.

- The position of biosy: (1) the central part of the inside buccal,
(2) the cheek: 2mm from the oral commissure and at perpendicular
angle, (3) mucosal surface in the lower center lip.



- Use a round knife with the mucosal extract size: diameter 3mm,
6mm, 8mm.

+ Check the structure of the biosy sample of the oral mucosa

+ Fine oral mucosa was washed with PBS supplemented with
antibiotics, antifungals.

(1) Explant culture method:

- Cut the piece of oral mucosa into small pieces: 1x1mm

- Incubate tissue pieces in dispase Il solution, rinse with PBS,
soak in EDTA, then rinse with culture medium

- The piece of tissue were placed on the amniotic membranes
and culturedin SHEM medium

(2) Suspension culture:

- Cut the piece of oral mucosa into small pieces: 1x1mm

- Incubate tissue pieces in dispase Il solution, peel off the
epithelium from tissue, soak the epithelium in Trypsin - EDTA, then
rinse the epithelium in DMEM + Ham's F12 with antibiotics,
antifungal and 10 % FBS

- Scraping the epithelial layer and centrifugation to havest
epithelial cells.

- To create the suspension of cell at density 1x10° cells/ml

- Culture in the incubation at 37°C, 5% CO,. Change the
medium every 2 days.

- If using 3T3 cells: change 3T3 every 03 days.

(3) Epithelial fragment method: This is a completely new
approach, no authors in the worth declare this method.

-Incubate tissue pieces in dispase Il solution, peeloff the
epithelium from the connective tissue, then peeled tissue issoaked in
Trypsin — EDTA 0,05%, then rinse the epithelium in DMEM + Ham's
F12 with antibiotics, antifungal and 10% FBS.

- Place the epithelial fragment on amniotic membrane with the
epithelial side upward.

- Stick on the bottom of the culture dish 3 epithelial fragments /2
connective pieces.



- Culture in incubator of 37°C, 5% CO,, change the medium
every 2 days.

In each culture methods, continuously observe the development
of epithelial sheets. When epithelial cell expanded the surface
(confluence) of the insert, exposed the cells to the air (air-lifting) to
stratify the epithelial sheet.

Assess the quality of cultured epithelial sheets when harvested.
2.2.2.3. Culture media, culture and observing process

- SHEM1comprises DMEM/F12 1:1 (Gibco, Invitrogen — USA
with10 % FBS (Gibco) , insulin 5ug /ml, EGF, 100U1 penicillin/ml,
streptomycin 100ug /ml (Biowest), amphotericin B 200 g/ml (Gibco).

- SHEM2comprises DMEM/F12 1:1 (with 10% FBS, insulin Sug
/ml, EGF, triiodothyronine, isoproterenon, hydrocortisone, 100Ul
penicillin/ml, streptomycin 100pg/ml, amphotericin B 200 g/ml).
2.2.2.4. Harvesting and identifing cultured cells

When cultured epithelial sheet reaches the size of 4 cm?, one
cultured sheet wasused for experiment on rabbit, the rest was used for
microscopes, electron microscopy, histochemical,
immunohistochemical evaluation.

2.2.3. Tested on a voluntary patient.

Conducted after the results in rabbits.
2.3. Research targets

The proportion of successfully created epithelial sheet

The time of culture

The microscopic structure, ultrastructure, histochemistry of
cultured epithelial sheets.

2.4. Location and time of the study

A prospective study was conducted at the department of
histology and embryology of Hanoi medical university and The
department of Cornea of The National institute of Ophthamology,
from October/1010 to october/2013.

2.5. Study design



Statistical analysis was performed using the SPSS 16.0 statistical
software. The rate was compared with T test, P<0.05 was considered
statistically significant.

2.6. Ethics of research

The thesis is part of the National independent study, "Research
on the use of stem cells for the treatment of ocular surface diseases",
code DTDL.2010T/15 have adopted ethical council of Medicine,
Hanoi medical University.

Chapter 3: FINDINGS
3.1. Results of studies to create the epithelial sheet on rabbits.
3.1.1. Selecting the location and the size of biopsy samples

Biopsy of oral mucosa conducted in 5 rabbits (strain Orytolagus
Cuniculus) in 3 different positions, we found that:

On the mucosa in the central part of the inside buccal:
Epithelium is stratified nonkeratinized and very thick, composed of
18-20 cell lines, divided into three layers, the basal cell layer consists
of 2-3 rows of small size cells with the egg-shaped, deep nuclear,
very basophilic cytoplasm. Using P63 staining, the cells on the
bottom layer are strongly expressed. The connective tissue under the
epithelial layer creates very high papillary.

Inside mucosal surface of the cheek, in a perpendicular angle and
2mm from the oral commissure, inside mucosal surface in the central
part of the bottom lip: Epithelium is thin, stratified and non-
keratinized, consisting of 4-5 cell lines. The cells on the basal layer
possess the egg-shaped, deep nuclear, very basophilic cytoplasm.The
boundary between epithelial and connective tissue beneath is
relatively flat, without the papillary.

We selected the place to take the sample for culture is the central
part of the inside buccal.
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When extract samples for research, we found that, to form 2
epithelial sheets, the size of biosy sample should be: (1) diameter
6mm in tissue culture method by explant. (2) 8mm is enough for 2 ml
suspension at density of 1x10° cells /ml in suspension method. (3)
3mm in the method adopted by the epithelium fragment.

3.1.2. Selection of culture medium

In the beginning, we conducted experimental animal models: 18
pieces were cultured by SHEM1 medium, only 30% of the sample
developed and were not confluentafter 28 days of culture. Then,
SHEM2 was applied, and all research results conducted in SHEM2
with the rate of success is 76.47 to 95%.

3.1.3. Selection culture method

Phase 1: We cultured 17 wells with tissue fragments method, 20
wells with suspension, 19 wells with epithelial fragments. The
proportion of successful creation of epithelial sheet was listed in
Table 3.2.

Table 3.2. The proportion of successful creation the oral mucosa

epithelial sheets with different culture methods

Culture = Successful = Success
sample sheet culture p
rate (%)
Explant(1) 17 13 76,47  p(1, 2)>0,05
Suspension(2) 20 19 95 p(2, 3)>0,05
Epithelial 19 17 89,47  P(1,3)>0,05
fragment(3)

Phase 2: We have adopted 30 samples by the epithelial fragment
method, the rate of growth and success culture rate is 100%. Among
these, 15 cultured epithelial sheets were grafted for 15 eyes of 15
rabbits losing the entire corneal epithelium in one eye by alkaline
burn.
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* To evaluate the role of 3T3 layer (table 3.3):
Table 3.3. Percentage of successful cultured oral epithelial rate
using 3T3 cells

Culture | Successful = Success culture

sample sheet rate (%) P
3T3(+) (1) 10 10 100
3T3(-) (2) 27 22 81,48 p1,2<0,05

To evaluate the effect of autologous fibroblasts, we cultured 19
samples using autologous fibroblasts substitute for mouse 3T3 (table 3.4).
Table 3.4. Percentage of successful cultured oral epithelial sheet
using different source of feeder cells

Culture  Successful Success
sample sheet culture P
rate (%)
Mouse 3T3(+)(1) 10 10 100
Autologous 19 17 89,47 pl1,2>0,05
fibroblasts(2)

Phase 2: We have adopted 30 samples by epithelial fragment
method, with the support of autologous fibroblasts, the rate of growth
and successful creation of theepithelial sheet is 100%. Among these,
15 cultured epithelial sheets were grafted for 15 eyes of 15 rabbits
losing the entire corneal epithelium by alkaline burn.

3.1.4. Morphology and growth rate of cultured epithelial sheets by
different methods

* cultured epithelial sheets by explant method:

- 3 days of culture: the cells have spread to surrounding tissue
fragments. Boundaries of cells are clearly seen, cells are round,
multifaceted and lozenge.

-10-12 days of culture: the cells form a layer covering totally the
bottom of the insert culture. The surface of the cultured epithelial
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sheet is not flat, high edges were observed on the surface. In this
edge, there are a lot of long cells with flat nucleus when using
inverted microscope.

- 14-16 days of culture: epithelial sheets are not flat, many
fibroblasts co-exist in the epithelial sheet (figure 3.5).

» cultured epithelial sheets by cell suspension

- 2 days of culture: there are plenty of round cells stick to the
bottom, then, they spread with long cytoplasmic branches

- 12-14 days of culture: epithelial cells are confluent.

- After air-lifting, using H.E. staining and Giemsa staining
method: the surface of the cultured epithelial sheet was flat,
consisting of 5-7 rows of cells, the the shape of the higher cell is
flatter. The intercellular space is wide, the lozenge cells were not
existed in the cultured sheet (figure 3.9).

On electron microscopy, intercellular space between the cells in
the supra-basal layer of the epithelial sheet is quite wide. The cells
here are closely attached to neighbouring cells by numerous
desmosomal andintercellular junctions. In the cytoplasm of cells,
there are a lot of organelles, glycogen particles, the bundle of fiber,
rough endoplasmic reticulum.

« Cultured epithelial sheets by epithelial fragments

- 3-4 days of culture: The cells with round shape, polyhedral
shape with long cytoplasmic branches spread. Cell spreading
gradually, beginning with polyhedral shape cells, wide intercellular
space. When the cells are confluent all the surface of the bottom of
insert culture dish in 10-12 days, the cells close together, the size of
the cells are smaller with narrower intercellular space but still clearly
observed boundaries, dividing cells appeared crowdedly.

- After air-lifting: We harvested the flat surface cultured
epithelial sheet, consisting of 5-7 rows of cells, the higher cell
position the flatter shape they become. The intercellular space is
narrower than the space in the culture sheet by suspension method.
Spindle cell could not observed by this method (figure 3.15).
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When observed the surface of cultured epithelial sheets on day
14 by Giemsa staining method: The epithelial cells are confluent. In
epithelial fragments method, narrow intercellular space was seen, in
contrast to the results of the suspension method with a wider
intercellular space. Spindle cell could not observed by this method.

Under the electron microscope: the apical side of the cells in the
superficial row were covered with many short-branched villi,
intercellular space on the prickle layers is quite wide, the cells
connected by cytoplasmic bridges. The nucleus of the cells on the
basal layer are enlarged and has dispersed chromatin, there are lots of
rough endoplasmic reticulum and mitochondria and clusters of
glycogen particles in the cytoplasm. The cells on the basal layer
adhered well to the surrounding cells by desmosomes and to the

amniotic membrane by hemi-desmosomes.
p o

Figure 3.5. 12 days Figure 3.9. 21 days Figure 3.15.21 days
cultured epithelial sheets  cultured epithelial cultured epithelial sheets
(explant method) sheets (suspension (epithelial fragment
method) method)
3.1.5. Morphology and growth of fibroblasts
3.1.5.1. 3T3

3T3 layer was created by mitomycin-treated 3T3, fed on the
bottom of the culture well. After 3 days of culture, the fibroblasts
cover all the surface of the bottom of the well. On the following days,
the cells gradually degenerate, so, after 3 days of using 3T3 should be
replaced.
3.1.5.2. Autologous fibroblasts

The piece of connective tissue extracted from buccal mucosa
fragments were co-cultured with the epithelial cells. On the day 3-5
of culture, the long spindle - multifaceted shaped fibroblast with
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many branches spread around the connective tissue, on the 6th day of
culture, about half of the area of the bottom are covered by fibroblasts
and to about day 10 of culture, the entire bottom are covered.

3.1.6. The results of identifyingcultured epithelial cell sheet by
immunohistochemistry

On slides are stained to detect p63 by immunohistochemical, the
nucleus of the cells of the epithelial sheet are dark brown, especially
on the basal layer.

To detect K3 and K12: K3 and K12 shown weakness in the cells
on the supra basal layers.

To detect glycogen and mucus by PAS staining: In the
cytoplasm of the cells haveless glycogen. Do not see the mucous
secreting cells.

3.1.7. The results of grafting oral cultured mucosa epithelial sheet on
experimental burn model on rabbits

21rabbits still exist during the experiment, of which 15 received
oral cultured epithelial sheets at different times.All rabbits in the plot
have good results: clear cornea, epithelialisation completely in all
rabbits, smooth surface, no neovascular or just around the limbal
region. Only one rabbit hadmoderate result: neovascularization in
peripheral but not in the center of the cornea at 60 days after surgery.
3.2. Results of cultured oral mucosa epithelial sheets on human

Based on the results in rabbits, we selected the location for the
biopsy is the center of the buccal. Histological results showed that
epithelium consists of about 10-15 cell lines, but not as thick as
epithelium in rabbits. However, the basal layer consists of 3-4 cell
linesand consists of small cells with dark basephilic cytoplasm,
Malpighi layer includes 7-10 rows (the cell size is larger than in
rabbit, the boundary between the cells is quite clear). And 2-3 layer
of flat squamous superficial cells. The cells especially in the basal
layer strongly expressed p63. The papillary dermis is also large, well
branched. The stromal has few cells. The structure of oral mucosa in
men and women are the same.
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After considering the complexity of the process and results and
the oral mucosal biopsy specimen size of the two methods:
suspension and epithelial fragments, epithelial fragments method was
chosen for the application on patient. Oral mucosal biopsy specimen
is 3mm in diameter, biopsy in the inside middle of the buccal
position. The proportion of successfulcultivation was 90%.

Based on the results of experimental studies in rabbits, we
conducted culture oral mucosa of 17 patients (4 patients had to carry
2 times) by SHEM2 medium, the culture method is epithelial
fragment. The total number of cultured sheets is 54 (the success rate
is 90%, failed culture in 3 patients). The number of grafted cultured
sheet for patients is 22. The culture period of epithelial cells is 16-28
days. The cultured epithelial sheets comprise of 4-5 cell lines with
flat squamous superficial cells.

The apical side of the epithelial cells in the superficial layer are
covered with the microvilli, like the structure of the surface of cells in
normal human cornea. But the size of the villi islarger, and the
amount is less than in cultured epithelial sheets in rabbits, epithelial
cells of the cultured sheets interconnected by long cytoplasmic
bridges (longer than the cytoplasmic bridges in experimental rabbits)
and desmosomes. Rough endoplasmic reticulum, mitochondria,
glycogen particles, Golgi apparatus located close to the nucleus, the
intercellular space is wide, but narrower than the intercellular space
of the cultured epithelial sheets in rabbits. In cytoplasm of cultured
epithelial cells have many long mitochondria with distinguished
crests and dark substrate, rough endoplasmic reticulum with narrow
inside diameter and ribosomes attached. The intercellular space is
Very narrow.

To detect p63 by immunohistochemical staining, p63 shown
strongly in the cells of the epithelial sheets with dark brown nucleus,
especially in human cultured cells on the basal layer.

K3 shown weakness in the cells’ cytoplasm of basal layer, and
strong in prickle and superficial layers.
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Cutivated oral mucosa epithelium was used for transplant
patients. The evaluation criteria include the transparence degree of
cornea, the integrity of the ocular surface and corneal
neovascularization. Successful transplantation was noted in 12 cases
which have visual improvement were noted in 9 cases, especially at
short distance, about 10-30 cm.

CHAPTER 4: DISCUSSIONS

4.1. Regarding the choice of culture substrate

Amniotic membrane without epithelium (the epithelial cells are
removed by ammonia 10%) according to standard procedure of the
department of Histology and Embryology, Hanoi Medical University
were used in this study. Currently, the authors of the world have no
consensus of opinion on the kind of substrate will be used in culture
and the how to use them? If the amniotic membranes are used,
epithelial removal before culture more widely used (Kim et al., 2008,
Lim et al., 2009, Nakamura et al. 2004). In addition, other studies
have confirmed the superiority of the intact amniotic membrane
(Fukuda et al. 1999).

However, if not using the AM (using temperature -sensitive
polymer membrane or fibrin membrane), the corneal surface after
transplantation is more transparency on experimental rabbit model
(Higa K. et al, 2007, Higa K. et al. 2012, Hayashida et al. (2005),
Kokaba V. et al. (2014), K. Nishida et al. (2004), Y. Hori et al. (2007),
Y. Hori et al, 2008, Oie Y. et al. (2010), Hayashida Y. et al. (2005)).

K. Higaconducted study on rabbit without the corneal epithelium
and the limbal, but not stromal injury, thus, result of transplantationof
the cultured epitheliumon fibrin is excellent. However, in the case of
injury of the stromal (severe burn), the use of amniotic membrane is
an appropriate choice. Kokaba V. et al. (2014) used temperature -
sensitive polymer substrate, but they didn’t find the regeneration of
the basement membrane which is destroyed by Bowman before
transplantation, so the use of the AM is more physiological. Sudha B.
et al. (2009) also confirmed the advantages of the AM.
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In our study, Vo Ngoc Vu Y. (31 ys old) after 12 months of the
transplantation of the cultured oral epithelial sheet for the cornea,
revealing the integrity of the epithelial sheet which is the equal
evidence for the existence of stem cells in the cultured epithelial
sheets.

4.2. The location and the size of the biopsy of the oral mucosa for
culture

When studying the structure of rabbit oral mucosa can we found:
while the epithelium of the cheek, in a perpendicular angle and 2mm
from the oral commissure, inside mucosal surface in the central part
of the bottom lip are very thin and without the beneath high papillae.
The epithelium on the mucosa in the central part of the inside cheek
is thick, the cells in the 2-3 bottom lines possesses small size with
large nucleus/cytoplasm ratio, positive expression of p63 marker, the
connective tissue under the epithelial layer forming very high
papillary. In patients, we get the similar conclusion. Our results are
consistent with the results of published worldwide Priya et al. 2011,
Meller et al. 2002, Hori et al. 2007 Inatomi et al. 2006, Dua et al.
2003, Ma et al. 2009, Kawasaki et al. 2006.

We selected the location to take the sample for culture is the
central part of the inside buccal.

When extract samples for research, we found that, to form 2
epithelial sheets, the size of biosy tissue should be: (1) 6mm diameter
in tissue culture method by explant. (2) 8mm is enough for 2 ml
suspension at density of 1x10° cells /ml in suspension method. (3)
3mm piece in the method adopted by the epithelium fragment.

To get two 4cm square cultured oral epithelial sheets in
suspension method, the biosy samples 8mm diameter are required.
Some authors extracted smaller fragments, but they only created 01
sheet, K. Nishida et al. (2004) used a biosy with 3 mm of diameter,
Ma DH et al. (2009) extracted 6x6mm tissue. 3mm in diameter is the
size of biosy we need for epithelial fragment method (as Koizumi et
al. 2007 Inatomi et al. 2005). In the epithelial fragment method,
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exposed area of stem cells in the basal layer is maximum, completely
eliminate fibroblasts leads to good quality and flat surface cultured
sheets.

4.3. About culture medium

Each author has a specific formula for the culture medium. In the
early period of reseach, we use SHEM1, the percentage of success
culture rate only 30%, epithelial sheets are not good with sparse cell
density.

When SHEM2 were used (SHEM1 added with insulin,
hydrocortisone, T3, isoproterenol), the epithelial stem cell
proliferation was excellent, the success culture rate are 89.5% - 95%.
Although when compared to many other authors in the world,
choleratoxin is not included in our culture medium. However, the rate
of success of creating epithelial sheet in our results suggest that
SHEM2 is good enough to culture epithelial sheets from oral mucosa
stem cells.

The use of antibiotics and antifungals in cell culture media,
especially the oral mucosa in rabbits in Vietnam is essential. The
authors used different types of antibiotics, at different concentrations.
Madhira S. L. et al. (2008), Y. Satake et al. (2008) have used
gentamicin as culture medium components. Most authors used
Amphotericin B, but due to its toxicity, some studies eliminated
(Hirayama M. 2012 didn’t use both amphotericin B and penicillin).

Currently, fetal bovine serum (FBS) is thepriority choice of
nearly all authors in the world (Nakamura et al. 2003, Nakamura et
al. 2004, Picot 2005). However, FBS has many cons, especially
heterologous protein. To solve this problem, there have been many
studies using autologous serum at different concentrations and the
results are good (T. Nakamura et al. (2006), Ang LP et al. (2006).
Priya CG et al. (2011). Y. Satake et al. (2011). Hirayama M. et al.
(2012)). Besides the use of autologous serum to remove unwanted
components from animal derived product, AB blood type human
serum is also used (Zakaria N. et al. (2014)).
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Serum free culture medium are the choice in many studies,
however, to widespread the application of this type of medium
requires a lot ofmore researches and reduction of costs (llmarinen et
al. 2012, Hayashi and et al. 1976). Clearly, the use of serum in
culture brings better results than serum free medium. In the real
condition in Vietnam and in our research, fetal bovine serum was
added at a concentration of 10%.

The insulin hormone, triiodothyronine, EGF, hydrocortisone,
isoproterenol, choleratoxin are used by most authors in the world at
different concentrations.

4.4. Methods of culture
4.4.1. Explant culture

When using this method, in the perimeter of the tissue, the cells
are capable of contact with AM and have opportunity to develop
around, the other cells is limited by the under connective tissue to be
exposed to the culture substrate.

Our epithelial sheets by this method is not flat, have high edges
which are formed by the fibroblasts. In our opinion, the oral mucosa
has more loose, elastic and flexible connective tissue than in other
regions. So, we can’t eliminate completely the connective tissue by
hand. The fibroblasts in the connective tissue can proliferate with
high speed and become more dominant than the epithelial cells. This
will affect the effectiveness of transplantation for patients. The
presence of fibroblasts is a favorable condition for the invasion of
conjuctival tissue in to the cornea surface. When creating the cultured
corneal epithelial sheet from stem cells from the limbal region in our
previous researchs, we also applied the explants culture method, but
didn’t see the same phenomenon. S. Kanayama et al. (2007) study in
culture of corneal epithelial sheet from limbal stem cells and cultured
oral epithelial sheet to specify the factors that cause
conjuctivalization after transplantation, they concluded that: FGF is
the cause of the phenomenon of neovascularization and
conjunctivalization that occur in the cultured oral epithelial sheet
after transplantation.
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Although, explants culture method are used by many authors in
the world and seems to be very simple, but our result show no
support to this way.

4.4.2. Suspension method

Dispase was the enzyme to process the biosy sample in this
study, it helps to cut the junctions between the cells and the basement
membrane. Check the structure of the stromal tissue: the entire
epithelial layer was eliminated, we also found no presence of
connective tissue cells in epithelial fragments. Then trypsin - EDTA
was used for separate the epithelial cells into individual cells. The
cells in some bottom cell layers are taken by scrapping the fragment.
The microscopic structure of the rest of the fragment showed that all
cells in the bottom layers were eliminated for suspension culture.

Thus, all stem cells in the layer close to the basement
membraneare fully utilized. The origin of the cells in cultivated cell
sheet created by this method was confirmed by immunohistochemistry
(K3 are strongly expressed in the cytoplasm of the cells on the bottom
layer). This conclusion is also consistent with our conclusion of Ma
DH. et al. (2009), T. Nakamura et al. (2003), Hayashida Y. et al.
(2005).

4.4.3. Epithelial fragment culture method

Comparing the effectiveness of the culture technique suspension
and epithelial fragment, we found that: the culturesuccess rates, the
growth ratesand the microstructure of sheets arenearly similar. The
success culture rates of three different methods are 76.47%, 95% and
89.47%.The culture success rate in epithelial fragment method is
lower than the rate of suspension method, but this difference was not
statistically significant. Overall, epithelial fragment method has much
more prominent advantages compared with suspension because of
these reasons: to reduce the size of the biosy sample size, shorten the
tissue processing time and tissue enzyme exposure time of cultured
cells with trypsin - EDTA that increases the survival of cultured cells,
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reducing the lab equipment. And maintainance the link between cell
— cell is not excluded that leads to the success of the technique.

Besides, when autologous fibroblasts obtained from tissue
samples, this has created a favourable physiological condition for the
development of the cells, epithelial cells can still receive signals from
stromal cells.

Currently, in the suspension culture technique, most authors still
use mouse 3T3 (animal derived product). The results of our study
show that using cultured autologous fibroblasts gets higher success
culture rate than without this layer (89.47% versus 81.48%). Using
mouse 3T3 gets higher success culture rate than without 3T3 with p <
0.05 (100% versus 81.48%).

According to the review, no team in the world using epithelial
fragment culture method. This is a completely new technique,
showing all the advantages over the other methods are being applied
now: (1) small biosy (2) simple culture process (3) using autologous
fibroblasts (3T3 was eliminated) (4) the morphology of the cultured
epithelial sheet is good.

4.5. The quality of the cultured epithelial sheet

After 16-28 days of culture in 37°C, 5% CO,, we obtained
stratified, non-keratinized epithelial cells sheet, the sheet consists of
4-5 rows, the cells on the superficial layer are flat and have nuleus.
Images of cells with small size, high nucleus/cytoplasm are found by
Giemsa staining at confluent period (before air-lifting). In terms of
morphology, these are stem cells (K. Izumi et al. (2007), Priya C. G.
et al. (2011)).

The cells of the cultured sheet represents the typical structure of
epithelium. In the cytoplasm of the cells on lower layers, organelles
such as endoplasmic reticulum, mitochondria, Golgi apparatus are
rich. The results of immunohistochemical staining showed that the
cells (especially the basal cells) are strongly positive for p63; Using
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K3 - K12 staining, cells in the suprabasal layers are weakly
expressed. The structure of the cultured epithelial sheets of us are the
same with the structure of the normal corneal epithelium and cultured
corneal epithelial sheet and like other authors in the world described
(Nakamura et al. 2003, Madhira et al., 2008, Moharamzadeh et al.,
2007, Nakamura et al., 2010, Ang et al., 2010, Sekiyama et al. 2006).

The cultured epithelial sheet were grafted on experimental
rabbits and patients with LSCD in both eyes gets pretty good results.
The important thing is how long does the graft exist? In experiments,
we have monitored grafted rabbits with the longest time is 180 days,
the epithelial sheets were attached well to the corneal stromal tissue.
The cultured oral epithelial graft from the cornea surface of the
patient Vo Ngoc Vu Y. (31) was extracted after 12 months of
transplantation, we still observe part of the oral epithelial sheet.
There are many publications in the world about the long-term
survival of epithelial sheets after transplantation in patients (Kocaba
V. etal. (2014), Sangwan VS. et al. (2014)).

4.6. The remaining issues to be studied to improve the cultured
oral epithelial sheet

To minimize using the animal product, in the havesting process, the
cultured epithelial sheets are immersed in DMEM: Ham's F12 (without
FBS), then send to operating room in aseptic conditions at 37°C.

The use of autologous fibroblasts in culture has more advantages
over the use of mouse 3T3. However, the process of harvesting
cultured sheets is sometimes difficult.

In human, the total number of biopsies is 26, because of 4 times
of failure in cuture, so they should not be used for transplantation or
the patient need more operation. Thus, there are 22 times of success
in culture. The cells of the epithelial sheets are confluent at the day of
16-28 of culture. We have conducted transplantation for 22 patients.
In 22 cases, we have one sheet for transplantation and the other for
examining histological characteristics. Microstructure of the sheets
was confirmed to be completely normal. While epithelial sheets
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separated from the bottom of the insert culture, we meet a lot of
difficulties, that leads to the lost of small groups of epithelium (2-
4mm) and 4 sheets are torn during separation.

At the hard separation sheets, the fibroblasts developed and
attached well at the bottom of of the insert. We have not seen any
author describes the same phenomenon. These are problems to be
studied to improve the process of culture.

According to us, the connective tissue used for creating the
feeder layer was too big, it created a favourable condition for the
development of the fibroblast, and contact with the epithelial cells
through pores of membranes and makes the dissection difficult. To
mitigate this problem, the size of the connective tissue to form
autologous fibroblast layer must be reduced, and it must be picked
out when the fibroblasts covered about 2/3 of the insert bottom
(about 8 or 9 days).

CONCLUSIONS

Through experimental study in rabbits and tested on patients, we
conclude:

1. We are successful in specifing the exact location, the size of the
oral mucosa and the culture medium for culture:

-Central part of the inside buccal is the biosy position, the 3mm
diameter is the size of the biosy sample for culture the two sheets of
the epithelium.

- Culture medium for oral epithelial sheet: SHEM2:

DMEM/Ham's F12 with ratiol:1, other elements are added: EGF,
insulin, hydrocortisone, isoproterenol, FBS, T3, antibiotic,
antifungus.
2. We are successful in specifing the completely new culturing
method to create the oral mucosa epithelial sheets: epithelial
fragment method, co-culture with autologous fibroblasts. The steps
are as follows:

(i) Obtain the 3mm diameter biosy samplein the central part of
inside buccal,
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(it) Cut into small pieces of 0.5 mm x 0.5 mm in size;

(iii) The chopped pieces were incubated in dispase Il solution 1.2
Ul/ml at 37°C, 5% CO2 from 35 to 45 minutes;

(iv) Washed in SHEM2 to inactivate the action of dispase II;

(v) The epithelialfragments are detached from the connective tissue;

(vi) Immerse the epithelial fragmentsand connective tissue in the
solution of trypsin - EDTA 0.05% (in PBS) for 30sec;

(vii) Wash the epithelial and connective tissue twice with SHEM2;

(viii) Place the epithelial fragments on the surface of the
stretched amniotic membranes.

(ix) Place the stromal tissue on the surface of the culture dish
with a ratio of 3 pieces of epithelial / 2 pieces of connective tissue;

(X) Put the insert culture in to the well;

(xi) Iml of SHEM2 is added in to insert culture, 1,5ml SHEM2
are poured into the culture wells and change the medium every 2
days;

(xii) Remove the connective tissue when fibroblasts covered 2/3
of the well surface;

(xiii) Remove the epithelial fragments when epithelial cells get
confluence;

(xiv) Air-lifting will be carried out to created 4 to 5 cell line of
thickness;

(xiv) Havest the epithelial sheet.

RECOMMENDATIONS

(1) There should be further research to improve the process of
harvesting the oral mucosa epithelial sheet.

(2) There should be further research on the culture medium to
completely eliminate animal products from the culture medium in
human.

(3) It should have a longer follow-up to assess the quality of
cultured epithelial sheets after transplantation.
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