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Khéo sat tac dong cua gia thé hydrogel

14

mang 01 dén sy phat tri€n cua nang ti€n hoc

0 mo hinh chudt

Trinh Ngoc Lé Van, Tran Thi Kim Hang, V& Thuy Anh Thu, Lé Thi Vi Tuyét, Tran Lé Bao Ha

Tom titr—Trén thé giéi, ty 1§ vd sinh & trong
khoang 6 — 12 %; tai Viét Nam, ty I€ vo sinh nay la
7,7 %. Vi vay, nhu ciu diéu tri vo sinh 1a rat lon va
diic biét phirc tap dbi véi vo sinh nir. Nudi trudng
thanh nodn trong éng nghiém (IVM) dwoc danh gia
& ky thuat hd tre thu tinh trong 6ng nghiém
(TTTON) phé bién va tiém niing hi¢n nay. Khi nudi
trong thoi gian dai, nang noan thudng co hién tuwgng
bi trai rgng, viéc sir dung thém khung ning d& trong
qua trinh nudi nang gitp duy tri ciu trac hinh ciu
tw nhién, tir d6 giip nang nodn phat trién hoan
thign. Mang 6i 1a mgt mang vé mach, c¢é thanh phan
chinh la collagen, fibronectin, nidogen,
proteoglycan, ... ¢6 chira nhidu nhan té ting trudng,
¢6 dic tinh khang khuén, khang viém, tinh sinh
mién dich thip, cé6 d¢ dan nhét tw nhién. Hydrogel
mang 6i c6 ciu tric mang luéi dwoc hinh thanh tir
cac sgi dai manh, bio toan dwegc thanh phan chinh
Ia collagen, c6 thé chuyén pha va tao thanh dang gel.
Tiur nhitng diic diém trén, hydrogel mang 6i thé hién
tiém ning trong viéc sir dung lam khung néing d&
nudi nang nodn. Khi sir dung hydrogel mang éi lam
khung nang d& nudi nang thi¢ cap (100 — 130 pm),
kich thwéc noin va nang tang sau 12 ngay nuéi, bén
canh do6, con co sw hinh thanh héc. Nhitng két qua
thu dwgc cho thiy cé thé sir dung hydrogel mang bi
lam khung ning d& cho nang nodn thir cAp phéat
trien.

Tir khéa—Nang tién héc, hydrogel mang 6i, nudi
truong thanh noin trong 6ng nghiém, gia thé,
collagen

Ngay nhén ban thao: 10-01-2018; Ngay chap nhén dang:
05 -7-2018; Ngay dang: 15-10-2018.

Tac gia Trinh Ngoc Lé Van, Trin Thi Kim Hing, V& Thuy
Anh Thu, L& Thi Vi Tuyét, Trin Lé Bao Ha - Truong Dai hoc
Khoa hoc Tu nhién, PHQG-HCM (e-mail:
tnlvan@hcmus.edu.vn).

1 MG PAU

H ién nay viéc sir dung gié thé trong nudi nang

tién hoc trén thé gioi da tré nén phd bién.
Nhiéu thanh céng tich cuc trén cac loai gia thé ty
nhién nhu agar, alginate, collagen, fibronectin, ...
va polymer nhén tao nhu polyethyleneglycol va
polyvinylalcohol [2, 3, 5]. Tuy nhién, trén moi
loai vat liéu lai c6 diém manh va diém yéu riéng,
viéc giai phong nang sau khi nudi ciy dbi voéi
polymer nhan tao 1a khé khan. Di voi polymer ty
nhién c6 nhiéu tic dong sinh hoc 1én nang nhu
trén gia thé alginate, nodn truong thanh nhung
trong giam phan gay ra su sip xép thoi vo sic bét
thuong, ndng do dam dac cua collagen gay tc ché
su phat trién cua nang dan dén hién twong thoéi
héa nang. Vi vay can dam bao sy can bang giita
tinh chét vat ly va thanh phan héa hoc cua khung
nén ngoai bao. Dich chiét tir khung nén ngoai bao
la mét xu hudéng nghién ciru dang dugc chd vy,
mang nhiéu tiém ning [19, 23]. Viéc tao nén
khung ning d& c6 thé diéu tiét ty nhién nho chat
tiét cua té bao ddng thsi chira cac loai nhan té
tang truong, 1a tiéu chuan mong mudn dé chon vat
liéu tao gia thé nudi nang nodn. Trong d6, mang
5i 1a mot mang vé mach, cé thanh phan chinh 1a
collagen, fibronectin, nidogen, proteoglycan... c6
chira nhiéu nhan t6 tang truong, cé dic tinh khéng
khuan, khang viém, giam mién dich, c6 tinh dan
hoi tu nhién [13]. Hydrogel mang 6i ciing co
nhiing tinh chét tuong ddng véi mang 6i, va co
thé tao hinh d& dang trong nuéi cay in vitro. Nhiéu
nghién ciru vé& dich chiét ngoai bao khéc cd tac
dung tich cuc ddi vai sy phat trién cua nang thi
cip [9]. Tuy cung la dich chiét ngoai bao nhung ty
16 cac loai protein va thanh phan nhan t§ ting
truong la khac nhau, nén tht nghiém trén da dang
cac loai dich chiét, giup c6 cai nhin bao quat hon
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vé tac dong cua ECM dén su phat trién cua té bao.
Bén canh d6, mang i lai ¢ tinh chat khéang
khuin dic thU hd tro cho viéc nudi cdy in
vitro[11], tinh khang viém va tinh sinh mién dich
thap ciing 1a mot tiém nang str dung trong in vivo.
Dong thoi, day 1a loai co chit chua dugc nghién
ctru tac dong dén nang trang trén thé gisi va Viét
Nam.

2 VAT LIEU VA PHUONG PHAP

Xac dinh nhiét d9 chuyén pha cia hydrogel
mang bi

Hydrogel mang i sir dung trong nghién cau
nay duoc cung cip boi Phong thi nghiém B6 mén
Sinh li hoc — Cbdng nghé Sinh hoc Bong vat,
Truong Pai hoc Khoa hoc Ty nhién, PHQG-
HCM.

Kha ning chuyén pha cua hydrogel mang &i
dugc danh gid thong qua hé théng Rheology
HAAKE Stress 6000 dang non/tim (1 A) véi
phuong phap quét nhiét 36 dao dong (oscillatory
temperature sweep) voi tin s khong doi (1 Hz),
nhiét do ting tir 4 °C Ién 45 °C voi téc do
1 °C/ phut, cai dat lap lai 3 1an. Thong sé do nhu
sau: do hinh hoc: C35/4° Ti (L06002), yéu té A:
88.998.000 Pa/Nm, yéu té M: 14,370 (1/s)/(rad/s),
quan tinh: -3,003e% kg.m?, d6 nhiéu 30,00, hé s6
nd nhiét: 2.000 um/°C, tinh thuan: 0,003157
rad/Nm, md mem xoan: khdng mé, khoang céch
gitra dinh n6n va vat do 1a 0,139 mm.

Thu nghiém dao nguoc (inversion test) duoc
thuc hién & 37° nham kiém tra kha ning hinh
thanh gel cua hydrogel mang bi.

Xac dinh cAu tric bé mit cia gia thé hydrogel
mang bi

Xac dinh cau tric khéi hydrogel mang 6i bang
ky thuat chup trén kinh hién vi dién tar quét
(Scanning Electron Microscope — SEM). Kinh
hién vi dién tir c6 thé tao ra anh voi o phan giai
cao bang cach sir dung mot chum dién tir hep quét
trén bé mat mau. Viéc tao anh cua mau vat duoc
thuc hién théng qua viéc ghi nhan va phan tich
cac buc xa phat ra tir twong tac cta chum dién tu
v6i bé mat mau.

Xic dinh thanh phin chinh cia gia thé
hydrogel mang i

Collagen dugc dy doan la thanh phan chinh
trong hydrogel mang 6i. Do d6 phwong phap
nhuém véi trichrome dugc sir dung dé kiém tra
thanh phan cua hydrogel mang 6i. Sau khi nhuom,
collagen bit mau xanh, té bao chat bat mau do
hoac hong, nhan bit mau nau sim dén den.

Thu nhén va nuéi cay nang noan

Nang noén dugc thu nhan tir budng tring chuot
nhat trang cai. Sau khi thu nhan, budng trang
duoc chuyén sang giéng chira 1 mL dung dich
collagenase 2 mg/mL va dung kim thuay tinh dé
thu nhan nang nodn nguyén ven.

Nang nodn nguyén ven duoc nubi trong moi
truong MediCultlVM®System (80 pL/giéng) (16
2D) va trén gi4 thé hydrogel mang i véi cung
moi truong MediCultlVM®System (16 3D). Mdi
16 thi nghiém duoc thuc hién véi 30 nang nodn va
diéu kién nuoi dugc duy tri ¢ 379, 5 % CO,.

Khio sat tac dong ciia hydrogel mang 6i dén sy
phat trién ciia nang tién héc

Sy phét trién cua nang tién héc dwoc danh gia
thong qua cac tiéu chi cu thé nhu sau: sy 6n dinh
hinh dang nang (quan sat duéi kinh hién vi), ti Ié
séng cua nang (st dung thudc nhuém trypan blue
dé danh gia), su tang kich thuéc va hinh thanh héc
cuia nang khi nudi trong mbdi truong
MediCultlVM®System ¢ diéu kién binh thuong
(2D) va trén gia thé hydrogel mang i (3D).

3 KET QUA VA THAO LUAN

Két qua xac dinh nhiét dd chuyén pha cia
hydrogel mang di

Gian d6 vé gia tri G> (md dun dan hdi) va G’
(mé dun nhét) theo su bién thién vé nhiét do (hinh
1) cho thay ca 2 duong biéu dién déu c6 su thay
d6i hinh dang (cu thé 1a hudng 1én) vao khoang
nhiét do tir 40 — 45°. Piéu nay cho thay hydrogel
mang di ¢6 kha ning chuyén pha tir trang théi long
sang trang théi gel, va nhiét do chuyén pha dwoc xac
dinh vao khoang tir 40 — 45°. Nhiét d6 nay duoc
cho 14 cao hon so v&i nhiét 6 chuyén pha du doan
cua hydrogel mang 6i (khoang 37°). Biéu nay dwoc
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i giai 1a do trong qué trinh quét, luc tac dung Ién
hydrogel cua hé théng Rheology HAAKE Stress
6000 dang non/ tam (1 A) da pha v& mot s lién
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két giira cac phan tir protein trong hydrogel, khién
cho nhiét do chuyén pha khi xac dinh bang hé
thdng nay c6 xu hudng ting 1én.
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Hinh 1. Biéu db thé hién gié tri G’ (m6 dun dan hdi) va G’ (m6 dun nhdt) cua hydrogel mang 6i

Thir nghiém dao nguoc dugc thuc hién bé sung
dé kiém tra lai kha niang hinh thanh gel cua
hydrogel mang 6i & 37° (nhiét do nudi nang noan).
Két qua thir nghiém dao nguoc cho thay, hydrogel
mang 6i c6 thé chuyén thanh trang thai dong dic
(dang gel) & 37° (Hinh 2).

Trong sudt qué trinh phét trién cua nang noan,
céc té bao trong nang lién két voi nhau qua lién
két khe, va phét trién nho cac chat tiét cia nhau
[4, 14, 15]. Sy hinh thanh héc va sy tiét steroid 1a
hai khia canh can quan tdm trong qua trinh phét
trién nang, chiu nhiéu anh huong tir khung nang
d3. Nhiéu nghién ciu ching minh, tinh chat vat ly
cta khung nang d& lam thay doi tinh chat mong
mudn cta vi méi trudng cia nang [22]. Cu thé, 1a
d6 dic, kich thudc 15, do phan hiyy déu anh husng
dén sy phét trién ciia nang. Khung nang d& ¢6 mo
dun dan hdi thip hon 250 Pa tao diéu kién tét cho
su phét trién cua nang, thé hién thong qua sé
lwong nang lon, chat lugng nang tét va cé kha
nang ting kich thugc, hinh thanh héc, tiét steroid
tuong tu nhu nang duoc nudi trong in vivo, nodn
c6 thé phat trién dén giai doan giam phan II.
Nguoc lai, khung ndng d& c6 mé dun dan hoi cao
hon 500 Pa, day la dac tinh khong mong doi cua
vi méi treong nudi nang. Nang nudi trong khung

nang d& nay giam phat trién, ty 1& nang xuat hién
héc thap, su tiét steroid bat thuong, dong nghia
véi viéc chat luong nang khdng tét [21]. Bén canh
d6, nhiét d6 trong subt quéa trinh nudi cdy nén
duoc duy tri ¢ 37° dé dam bao su phét trién tot
cua nang. Do vay, gia tri mé dun dan hdi ciia mau
hydrogel ¢ 37° dugc quan tdim hon c4. Dua theo
hinh 1, gia tri mo dun dan hdi cua hydrogel mang
bi rat thip, phu hop dé 1am gi4 thé sinh hoc nuéi
nang noan.

n E

Hinh 2. Két qua thir nghiém dao nguoc cua hydrogel mang 6i.
A: Hydrogel ¢ trang thai long ¢ 4°C;
B: Hydrogel chuyén sang trang thai gel & 37°C

Két qua chup SEM

Két qua chup SEM cho thay hydrogel mang &i
dugc cAu tao tir cAc soi dai va manh, sip xép ngau
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nhién va dan xen nhau tao thanh mang luéi c6 cac
mat lugi da dang vé hinh dang va kich thuéc
(Hinh 3). Hydrogel c6 ban chit 1a protein, dugc
tao khdi bang céch u hydrogel & 37° tao diéu kién
thuan loi dé cac protein soi sap xép ngau nhién
v6i nhau. Cu thé, khi nhiét do tang, soi protein
thay d6i cau trdc khong gian bang cach tao cac
nép gap, khi nhiét do tiép tuc ting, cac soi nay
cuon xodn, déng thoi do sy tuong tac ngau nhién
gitra cac s¢i protein nén cac sgi dugc bén lai véi
nhau thanh c4u tric mang ludi. Nghién ciru vé cdu
tric hydrogel tir dich chiét khung nén ngoai bao
cia bang quang, than heo ciing chitng minh,
hydrogel nay la tap hop céc soi protein cd kha
nang bén lai véi nhau tao ndy cau tric mang ludi
khong gian ba chiéu [1]. Nhu vay, két qua chup
SEM nay phu hop véi ly thuyét va cac nghién ctu
vé cau tric cua hydrogel dich chiét khung nén
ngoai bao.

Hydrogel mang 6i c6 dang mang ludi véi mat
d6 sgi cao gilp han ché sy thit thoat cua céc yéu
t6 tiét (GDF-9 tir nodn; IGF, KL tir té bao hat, ...)
[6, 7], qua d6 nang cao hiéu qua tac dong caa cac
chit nay dén sy phat trién cua nang. Bén canh do,
céc yéu té nhu FSH, LH va cac loai yéu té ting
truong khac duge moéi trudng nudi cung cap cho
nang, can c6 con dudng thich hgp dé van chuyén
vao nang. Vi vay, viéc diéu chinh d& dang kich
thudc 16 cua gia thé 12 mot tiéu chuan dang cha ¥
trong viéc chon lua vat liéu. Hydrogel dich chiét
ngoai bao c6 thé thay d6i d& dang kich thudc 16
bang cach thay dbi nong d6 cua no, didu nay ciing
chinh 1a diém manh cua hydrogel mang i [22].
Céc loai gi4 thé thuong dwoc sir dung trong nudi
nang nodn nhu alginate, fibrin, hyaluronan ciling
duoc tao khéi ¢ ban chat 1a mang ludi soi giir
nuéc [4, 8, 25]. Piéu nay ching minh, hydrogel
mang i ¢6 tiém nang s dung lam gia thé nudi
nang noan.

Hinh 3. C4u tric bé mit cua hydrogel mang 6i
(46 phong dai 10000 lan)

Keét qua nhugm Trichrome

Hinh 4. B& mit lat cit ngang cta hydrogel mang i sau khi
nhudm trichrome (d6 phong dai 40 1§n)

Lat cit ngang cua khdi hydrogel mang 6i
(Hinh 4) c6 dang mang luéi gom nhiéu soi dan
xen vao nhau, I6p mang mong hau hét nay bat
mau xanh. Piéu ndy ching to thanh phan chinh
cua hydrogel mang 6i 1 collagen. Thuc té, mang
i duoc cau tao tir nhidu loai protein cdu trac nhuw
fibronectin, nidogen, laminin, collagen. Trong do
collagen ton tai & tit ca cac lop (mang nén, lép
dic, 16p té bao soi, lop xop) cuia mang oi.
Collagen loai 1V, Ill ton tai o tat ca cac lop,
collagen | t6n tai & ba I6p ké can 16p mang nén,
collagen loai VI ton tai & 16p dac va 16p té bao soi
[12].

Collagen la mot loai protein dac biét vira c6 vai
trd ciu trc, tham gia hinh thanh khung nén ngoai
bao, vira cd vai trd chirc nang, trinh ty bdm dinh
integrin cua collagen cho phép té bao bam dinh
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trong qua trinh ting sinh. Cu thé, collagen loai IV
gitip ting mat o nang va tang kha ning phat trién
ctia nang ¢ budng trimg cua chudt nam ngay tudi,
collagen loai I ting kha ning tiét estradiol cua té
bao hat & nguoi (estradiol hd tro phét trién nang
c6 héc, cang cb cac lien két khe gitra té bao hat —
tring, va ngén su thoai héa nang) [3, 18, 24]. Nhu
vay, hydrogel mang 6i c6 nhiéu tiém ning hd trg
sy phat trién ciia nang nodn, phu hop véi dinh
huéng st dung 1am gia thé nudi nang noan.

Két qua danh gia sy 6n dinh hinh dang nang

Trong qua trinh nuéi nang nodn, ghi nhan duoc
nhiéu truong hop nang nodn bi trai ra bé mat nudi
cdy, gay rung trang non. Vi vay, khao séat sy 6n
dinh hinh dang cua nang 1a mot tiéu chi thé hién
anh huong cua gia thé dén su phaét trién cua nang.
Khao sat su 6n dinh hinh dang cua nang tha cip
dugc thyuc hién dya trén ty 1€ phdng noén cua 16
2D va 16 3D. Két qua cho thdy ty 1é phéng nodn &
16 2D 16n gap 14,25 1an so véi ty 1é phdng nodn &
16 3D. O 16 2D, nang phong nodn xuat hién som,
vao ngay thu hai sau khi bat dau nuéi; con & 16
3D, nang phong nodn muén, vao ngay cudi cing
cua qua trinh nuéi (Hinh 5).
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Hinh 5. Biéu dd thé hién ti 1& phong nodn khi nudi nang trén
moi truong thuong (2D) va trén gia theé hydrogel mang 6i (3D)
Nang nodn c6 dang hinh cau, gdm mot nodn
duogc bao xung quanh Ia cac té bao vo. Do trong
quéa trinh thu nhan nang tir budng trimg, nang
nodn chiu tac dong cta cac tdc nhan enzyme va
luc co hoc gay ra su nhiéu loan mang day quanh
nang. Mang déy bi tén thuong dan dén céc té bao
hat nhanh chéng va dé dang tach nhau ra va tach
roi khoi tring. Hién tugng phdéng nodn nay
thuong gap ¢ phuong phap nudi trong méi trudong
2D truyén théng. Khi nudi nang nodn trong gia
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thé, gia thé tao mot ap luc nguoc 1én nang nodn tir
do tang su tiép giap gitra té bao hat va noan vi vay
ngin ngira Su rung trang non, cu thé, hién tuong
phong nodn chi xay ra & ngay cudi cing cua qué
trinh nui [5]. Nhu 13, hydrogel mang 6i dugc sir
dung d&& md phong khung nén ngoai bao cua
budng triang, gilp giir viing lién két giira khung
nén vai té bao, tir d6 tao nén tang duy tri cac lién
két gitra cac té bao véi nhau nén trimg khé khin
thoét ra khoi nang. Két qua thuc té pht hop vai ly
thuyét vé cdu tao cua mot nang nodn, dong thoi
phu hop véi cac ghi nhan giam ty 1é phong nodn
va phéng nodn ¢ thoi gian mudn trong qua trinh
nudi khi st dung gia thé dé nudi nang noan.

Két qua danh gia ti 1¢ song ciia nang
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Hinh 6. Biéu dd thé hién ti 1& sbng ciia nang trén méi truong
binh thuong (2D) va trén gi4 thé hydrogel mang bi (3D)

Két qua nhuom trypan blue cho thiy, sau 12
ngay nudi nang nodn, ty 1& nang séng & 16 2D la
58,53 % thap hon so véi ty 1& nang séng ¢ 16 3D
1a 100 % (Hinh 6). Két qua nay rat dang ghi nhan,
khi mot sé loai vat liéu khac nhu alginate, fibrin,
collagen, matrigel, ... chi gilp nang ton tai & ty 1&
cao nhit 1a 93 % [5, 8, 10, 20, 25].

Két qua sy gia ting kich thwéc nang

O 16 2D va 3D, nang tha cép co kich thudc
khoang 118,18 um déu ting kich thuéc sau 12
ngay nudi. O 16 3D, kich thudc trung binh Ion
nhat ma nang tang truong duoc 1a 135,27 pum vao
ngay 6. O 16 2D, kich thudc trung binh 16n nhit la
128,18 um vao ngay 10 (hinh 7).
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Hinh 7. Biéu db thé hién ti 1¢ su gia tang kich thuéc nang
trén moi trrong binh thudng (2D) va trén gia thé
hydrogel mang 6i (3D)

Nang tring phat trién qua ba giai doan dién
hinh, giai doan tli man thanh nang so cip la giai
doan khéng phu thuéc gonadotropin, giai doan
nang c6 héc hoan chinh dén muc phéng trimg la
giai doan phu thudc gonadotropin. Giai doan phat
trién tir nang thtr cap hai 16p thanh nhiéu 16p la
giai doan dic biét dugc diéu hoa dya trén céc tin
hiéu tiét ra tir cac té bao trong nang. Trong dé su
tang kich thudc nang dong nghia véi su tang kich
thudc va s6 luong cac 16p té bao hat. Nodn 1am
nhiém vy tiét tin hiéu GDF — 9 kich thich sy ting
sinh va giam sy apotosis cua té bao hat [15].
Trong hydrogel mang i, su tiép giép gitra nodn
va té bao hat 6n dinh, dong thoi nong d6 GDF-9
tap trung tét trong khdi gia thé, ting hiéu qua hd
trg sy phét trién cua té bao hat. Nguoc lai, moi
truong nudi 2D thong thuong, pha lodng nong do
GDF-9, dong thoi gian doan céc lién két khe gitra
c4c té bao trong nang vi vay han ché sy phét trién
cua té bao hat. Bén canh d6, nang nodn thu cp
hai 16p, c6 kich thuéc tir 100-130 pm sau 4 ngay
nudi in vitro phat trién dugc dén giai doan nang
thtr cip nhiéu 16p, ¢6 kich thudc 135-145 pm[20].
Nhu vay, & 16 3D, nang thir cap hai I6p da phat
trién thanh nang thtr cap nhiéu lp, con 16 2D,
nang van giir nguyén mirc phét trién ¢ nang thu
cap hai 1p.

Két qua sy gia ting kich thwéc noéin

016 2D va 3D, nodn c6 kich thuéc khoang 65 —
66 um déu ting kich thugc dén khoang 74,8 pm
sau 12 ngay nudi. Kich thudc trang khéng c6 su
chénh léch gitra 2D va 3D (hinh 8).
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Hinh 8. Biéu dd thé hién ti 16 sy gia tang kich thudc nodn
trén méi truong binh thuong (2D) va trén gia thé
hydrogel mang 6i (3D)

O chudt, kich thudc nodn & giai doan nang thi
cip & trong khoang 53,8 — 67,4 um dén giai doan
nang c6 hoc hoan chinh (c6 kha nang phong noén)
tr 70 — 80 pum [16]. Nhu vay noan dugc nubi ¢ 16
2D va 3D sau 12 ngay nuoi co kich thudc cua
noan truong thanh. Pay 1a budc khoi dau trién
vong dé thyc hién céc thir nghiém khao sét chat
Iugng cua tring.

K#ét qua su hinh thanh héc

Trong budng trimg, sy hinh thanh héc xuét hién
trong giai doan cudi cua nang tha cap, bat dau khi
cac 6 dich nho duoc tich liiy. Nhitng & dich nhé
nay duoc bao boc bai cac té bao hat cé lién két
long 1éo véi nhau, dich chta trong cac 6 nay cé
nguon gbc tir sy apotosis cua té bao hat. Ving
dam dic chat hitu co nay tao mot lyc tham thau
I6n hat nuée [17]. Sau d6 dich nang tham thau tir
c4c mao mach xung quanh nang trimg vao 6 dich
nay, lam ting nhanh thé tich 6 dich, dén kich
thudc 300 — 500 pm thi phong nodn truong thanh
[16]. Trong in vitro, tuy khéng ¢ mang ludi mao
mach nhung nang van xuét hién héc binh thuong,
do nang c6 thé tiép can d& dang véi méi truong
nudi xung quanh. Nhiéu nghién ctu nudi nang
noin trén méi truong thuong va gia thé nhu
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alginate, fibrin, hyaluronan,...[8] nang déu c6 kha
ning tang trudng dén muc co héc.

Su hinh thanh hbc dugc khao sat trén kinh hién
vi soi nguoc, két qua thu nhan dugc, nang thir cap
& 16 2D va 16 3D déu c6 kha nang hinh thanh hc
sau 12 ngay nudi (Hinh 9). Tuy nhién, tai 16 3D,
héc xuat hién sém vao ngay 6; con 16 2D, héc
Xut hién mudn hon vao ngay 10. Diéu nay c6 thé
Ii giai 1 do su gian doan céc lién két giira céc té
bao cuia nang va su pha lodng céc tin hiéu tiét khi
nudi trong didu kién méi truong 2D déu 1 céc yéu
t6 lam cham sy phét trién cua nang. Nhu vay, su
hinh thanh héc va hinh dang nang 6n dinh trong 16
3D tbt hon so véi 16 2D, két qua nay phu hop voi
ly thuyét va cac nghién ciru da co trude do.

Hinh 9. A. Nang non bién dang c6 hc nuéi & 16 2D
(46 phong dai 10 14n), B. Nang nodn c6 héc ¢6 hinh dang binh
thudng ¢ 16 3D (d6 phong dai 10 1an).

4 KET LUAN

Trong nghién ctru nay, hydrogel mang di da thé
hién duoc tiém nang cua minh trong viéc c6 thé
g dung 1am gia thé 3D nhim nudi trudng thanh
nang tién héc in vitro. Hydrogel c6 d6 dan hdi phu
hop & 37°, cling vai thanh phan chinh 1a collagen
da hd trg sy tang truong va phét trién cua nang.
Mac du chua danh gia duoc kha nang thu tinh cta
nodn, tuy nhién voi su gia tang kich thudc cua
nang va xuat hién héc trong qua trinh nudi cho
thay trién vong cua phuong phap nay.

Loi cam on: CONQ trink nay dwoc hodn thanh véi
s ho tro kinh phi tie Pé tdi Nghién cvu khoa hoc
ccfp Truong cua Truong Dai hoc Khoa hoc Tw
nhién — Pai hoc Quéc gia TPHCM
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Abstract—Global average infertility rate is about 6—
12%, and in Vietnam at around 7.7%. As a result,
there is a high demand for treatment, especially for
female infertility. In vitro maturation (IVM) was
evaluated and proven to be the most popular and
promising at the moment. In long-term cultivation,
the follicle was observed to extend, therefore, the
usage of a supporting frame is quite necessary to
maintain follicle’s natural sphere structure as well
as completing the mature process. Amniotic
membrane is an avascular membrane, composed of
collagen, fibronectin, nidogen, proteoglycan,
containing a big number of growth — factors with

antimicrobial, anti-inflammatory, low
immunogenicity and viscoelasticity properties.
Amniotic hydrogel owns structure formed with thin
fibers to help preserve the main component as
collagen, which can turn to gel form at 37 degree
Celsius. With those properties, amniotic hydrogel
showed high potential as a scaffold for the follicle.
When amniotic hydrogel is used as a scaffold for
cultivating of secondary follicle (100 — 130 pm), the
size of oocyte and follicle increased after 12 days of
culturing, along with the formation of antrum. The
results demonstrated the possibility to use amniotic
hydrogel as a scaffold for the development of the
secondary follicle.

Index Terms— Pre-antral follicles, amniotic hydrogel, in vitro maturation, scaffold, collagen
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