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KICH HOAT NANG NOAN NGUYEN THUY
(IN VITRO ACTIVATION - IVA):
HUONG UNG DUNG MOI
TRONG DIEU TRI HO TRO SINH SAN

ThS. Huynh Trong Kha, ThS. Nguyén Ngoc Quynh
IVEMD, Bénh vién My Dic

GIOI THIEU

Bé géi khi méi dugce sinh ra véi sb lugng ban
dau khoang 7 triéu nang nodn & hai budng tring,
sau d6 giam dan cho dén tudi man kinh va &
giai doan nay chi con khoang 1.000 nang noan
(Persani va cs, 2010; Lande va cs, 2016). Vi vay,
trong sudt cudc doi, mot lugng 16n nang noan
da duge chiéu mo, thodi héa va phéng noan dé
thuc hién chic ning sinh san, cing nhu noi tiét
tb ctia né. Hién nay, khong chi nhing phu nit
sau 35 tudi c6 sb luong va chit lugng nang noan
gidm ma ngay ca trén nhém bénh nhén tré tudi
vi mot sb Iy do din dén suy budng tring sém
(Primary ovarian insufficiency — POI) va ty 1¢
méc bénh khoang 0,1% cta phu nit dudi 30 tudi
(Lee va cs, 2019).

Do d6, & nhiing truong hop bénh nhan
trong tinh trang suy budng tring sém hay duy
tri kha ning sinh san bing phuong phap trit mo
budng tring thi nang noan con lai véi sb lugng
16n chinh 13 nang nguyén thuy, boi né chiém
hon 90% tdng sb nang du trit ctia budng tritng
(Kristensen va cs, 2011). Vi nhitng trudng hgp
nay, viéc kich thich budng tring, thu noan thu
tinh IVF (In vitro fertilization) 13 hoan toan
khong kha thi. Hién nay, bing su hiéu biét sau
sic trong sinh Iy phét trién nang nodn, ngudi ta
dang dan hudng dén tin dung mot ngudn tai
nguyén 16n dé phuc vu cho diéu tri. Ngudn tai
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nguyén nay dugc tao ra bing su kich hoat (In
vitro activation — IVA) va nudi ciy nang noin
nguyén thuy (In vitro culture — IVC), sau d6
két hop nudi trudng thanh nodn non (In vitro
maturation — IVM). Viéc ciy ghép m6 budng
tring ty thAn ¢ mo hinh nay dem lai nhiéu loi
ich va han ché mot sb rdi ro, tranh téi phét trd
lai @ nhém bénh nhan ung thu, mang lai co hoi
¢4 con sinh hoc cua chinh minh d6i véi nhém
bénh nhén suy budng tring sém (Wang va cs,
2016). Mic du day dugc xem [a mot hudng hoan
toan mdi trong dilu tri vo sinh, nhung né mang
lai nhiéu hita hen cho tuong lai.

pOI TUONG CHI PINH

Bénh nhan c6 tién st bao quan

md budng tring

Chic ning budng tring suy giam & tudi man
kinh, méc hoi ching suy budng tring sém hay
diéu tri ung thu. Nhing d6i tugng bénh nhan
nay c6 thé din dén nguy co mét kha ning sinh
san ciing nhu r6i loan noi tiét t6 thi viec hudng
dén dong lanh va téi cAy ghép mo budng tring
dugce xem 1a mot trong nhitng phuong phap dugc
quan tAm phét trién hién nay. Tuy nhién, vi cAu
tricc budng tring 16n, gdm nhiéu loai té bao véi
két cAu phtc tap nén hiéu qua sdng sau ra dong
twong dbi thip. Vi vy, cin ct theo cu tric giai
phiu mo6 budng tring & ving vo cho théy, véi



do day 1 — 2 mm thi trén 90% nang noan tap
trung & day va hau hét 1a nang nguyén thay kich
thudc nhd (Kristensen va cs, 2011). Diéu nay
gitip phan lap dugc da s6 nang noan nguyén thuy
c6 kha ning khang lai t6n thuong do dong lanh
vi kich thudc nang nho, sy trao ddi chit dién ra
thap, cdc nodn bao dugc bao quanh bdi mot sb it
t& bao hat (Smitz va Cortvrindt, 2002; Hovatta
va cs, 2005; von Wolff va cs, 2009; Kristensen va
cs, 2011). Vi vay, hiéu qua cua qua trinh dong
lanh dugc ning lén va hién nay dat khoang 70 —
80% md sbng sau ra dong (Lee va cs, 2019). Tuy
nhién, nhitng nang nguyén thiy nay can phai
trdi qua qud trinh kich hoat va nudi cdy in vitro
mdi 6 thé phét trién cho nodn trudng thanh.

Bénh nhan suy budng tritng sém

Khi & giai doan nay, trong budng tring chi
cdn khoang hon 1000 nang noan & dang nguyén
thuy, khong hoat dong (Persani va cs, 2010). Vi
vay, d nhitng bénh nhin d6, kha ning sinh san
thudong khong con va khong thé 4p dung cac
phuong phap hd trg sinh san nhu kich thich
budng tring, choc noian IVF hay IVM... nén
ngudn nodn duy nhit ho cé thé st dung la tit
noan hién ting (Persani va cs, 2010; Dolmans
va cs, 2019).

CO SO LY THUYET

CAu tric nang nguyén thuy

O giai doan phoi, té bao mAm sinh duc nguyén
thuay (Primordial germ cell) phat trién tit trung bi
trong niéu nang, di cu dén budng tring, sau dé

Noan

Nhan%w/

Tebaovo—;-)\w = ﬁ

budng tring =™ ==
Té& bao hat

Hinh 1. Cau tao nang nguyén thuy.
Panawala va cs, 2017.

ting sinh va biét héa thanh nang nguyén thiy
(Primordial follicle). CAu tao nang nodn nguyén
thay (Primordial follicle) tit ngoai vao bao gdm:
mang ddy, cdc t& bao nang ting trudng tao nén
mot hang rao biéu md vudng don hay tru don
va § trong cling 13 nodn bao dang 16n 1én véi it
bao quan quanh mot noan (Hinh 1). Tuy nhién,
nang nguyén thay tdn tai & trang thai nghi dén
khi day thi va mot sb git trang théai d6 cho dén
tudi man kinh. Ching tap trung phan 16n & ving
vo budng tring (khoang 90% nang) (Kristensen
va cs, 2011). Trong giai doan nay, noian bao duogc
bao boc bdi mdt 16p té bao don, té bao tién than
Granulosa (Sanfilippo va cs, 2011).

Co ché kich hoat nang noan

Kich hoat nang noan nguyén thiy la mot qua
trinh dua cdc nang noan nguyén thiy ra khoi
trang thii khong hoat ddong va budc vao trang
thai hoat dong (Lee va cs, 2019).

Qué trinh phét trién nang noan 1a mot qua
trinh phic tap duge didu hoa boi céc yéu td
ngoai tiét, cAn tiét va ndi tiét cua truc ha doi
tuyén yén, nodn va té bao hat... (Hsueh va cs,
2015). Hau hét cc té bao nang nguyén thuiy
duoc chon loc va phét trién dudi su didu hoa
ctia serine/threonine kinases thong qua hai con
duong truyén tin hiéu: Akt (Protein kinase B)
va mTOR (Mammalian target of rapamycin)
(Dolmans va cs, 2019). Trong d6, con dudng
Akt hay phosphoinositide-3-kinase (PI3K)-Akt
13 mot con dudng truyén tin hiéu tham gia vao
su sbng, ting trudng va phat trién cia nang
noan nguyén thuy (Dolmans va cs, 2019). Sau
khi dugc kich hoat, cidc nang noan nguyén thuy
sé bt ddu phat trién va chuyén sang giai doan
so chp, tht cAp dudi tic dong cta cic yéu td
can tiét va tiép theo 13 hormone FSH (follicle-
stimulating hormone). Nguoc lai v6i con duong
Akt 14 sy Gc ché phat trién nang noan bdi con
duwong Hippo, do d6 khi tin hiéu ctia con dudng
nay bi phé v, né sé thic ddy su ché tiét cac yéu
td ting trudng & ha ngudn dé kich thich nang
nodan nguyén thay hoat dong. Vi vay, mod hinh
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Hinh 2. Qu4 trinh phat trién nang noan (Hsueh va cs, 2015).

IVA dua trén nguyén tic két hop su tc ché con
duong Hippo véi kich thich con dudng Akt bing
cac hoat chat tGc ché PTEN (Phosphatase and
tensin homolog) va kich hoat PI3K (Hsueh va
cs, 2015) (Hinh 2).

PHUONG PHAP NUOI CAY

Phéan 13p nang noan

Trong budng tring, cdc nang noan dugc bao
quanh tit nhiéu 16p té bao va phic hgp soi co
gdm nhiéu loai nhu collagen, elastin, protein
lien két... Do d6, dé pha vd céc cAu tric lién
két nay nhim gidi phéng nang noin, ngudi ta
thudng stt dung céc phuong phap cht yéu nhu
co hoc, hoéa hoc, enzyme, ...

Hién nay, da sb 4p dung enzyme trong phan
tdch nang noan. Dbi véi cic enzyme st dung
phd bién va duge thuong mai nhu: Liberase
TM (Thermolysin Medium; 0,04 mg/ml, Roche
Diagnostics GmbH, Mannheim, Germany) két
hop Collagenase IV (0,2 mg/ml, Sigma-Aldrich)
v6i thoi gian G 70 — 80 phiit, c6 thé khuly nhe
va ding pipet 1ml hit nha dé pha v cac lién két
con lai. Sau d6, qua trinh bt hoat enzyme xay ra
bang cach bd sung mot thé tich PBS 34°C véi 10%
huyét thanh thai bd (FBS, Invitrogen, GIBCO)
tuong duong véi dich hon hop (Kristensen va
cs, 2011). Ngoai ra, ngudi ta con st dung mot sb
loai collagenase khac nhu Ia, II, IX, XI dé phan
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lap nang noan (Hovatta va cs, 1999; Oktay va
Karlikaya, 2000; Martinez-Madrid va cs, 2004,
Kristensen va cs, 2011). Tuy nhién, cic enzyme
nay c¢6 anh hudng tiéu cuc dén sy phét trién
nang sau phan lap, vi vay it dugc stt dung.

Ngoai ra, dbi v6i phuong phap co hoc: ¢6 thé
st dung lame, lamen, dau kim dé xé mo dudi
kinh hién vi soi n6i.

Nudi cy va kich hoat nang noan in-vitro

Con dudng Hippo da dugc chitng minh 1a bi
gidn doan hay khong hoat dong khi cit va thu
mo budng tring. Vi vy, hién nay da s tap trung
vao con duong Akt véi viéc st dung hai chét
12 bpV (Merck Millipore, Calbiochem) dung dé
tc ché trong con duong PTEN va YP (Tocris,
Bristol, UK) dung dé kich hoat trong con dudng
PI3K (Dolmans va cs, 2019). Day ciing 1a hai
hoat chét dugc chitng minh ¢6 hiéu qua an toan
trong kich hoat nang noin nguyén thuy (Lee
va cs, 2019). Bén canh d6, quy trinh kich hoat
nang noan dat hiéu qua cao dugc Lee va cong sy
(2019) dé xuAt véi tdng thoi gian G nang 1a 48
gi0 (24 gid v6i bpV va 24h v6i 740YP) trudce khi
nudi cy IVC.

Mai truong duge st dung trong nudi ciy nang
noan hién nay 1a McCoy’s 5a c¢6 bd sung mot sb
chat nhu: hé dém HEPES (20 mM; Invitrogen
Ltd, Paisley, UK), glutamine (3 mM; Invitrogen



Ltd, Paisley, UK), HSA (0,1%), penicillin G (0,1
mg/ml), streptomycin (0,1 mg/ml), transferrin
(2,5 ug/ml), selen (4 ng/ml), Insulin ngusi (10
ng/ml), 1 ng/ml FSH téi t6 hop (thFSH) va acid
ascorbic (50 g/ml) trong diéu kién nudi ciy &

37°C, 5% CO; (McLaughlin va cs, 2018).

Thu noan

Sau 16 ngay nudi ciy va kich hoat nang noén,
néu noan dat kich thudc = 100 um thi tién hanh
thu nhan nodn, nudi ciy IVM. Trong trudng
hop, noan chua dat 100 wm, sé tién hanh theo
doi thém 4 — 6 ngay (McLaughlin va cs, 2018).

Nub6i ciy IVM

Céc phitc hop noan — cumulus (OCC) dugc
phan 1ap nudi ciy IVM trong mdi trudng SAGE
IVM (Cooper Surgical, Trumbull, Connecticut,
USA) chtta 75 mIU/ml FSH va 75 mIU/ml LH
& 5% COy; 37°C. Sau 24 gid nudi cdy, tién hanh
danh gid sy xuét hién thé cuc tht 2 va do md
rong cumulus. Nhitng noan trudng thanh sé duogc
thu nhan va thuc hién ICSI (Intra-cytoplasmic
sperm injection) (McLaughlin va cs, 2018).

KET QUA UNG DUNG

Ngay tit nhitng nim dau thé ki 20, Stein va
cdng su (1935) da tng dung phuong phap IVA
thanh coéng trén nhitng bénh nhan mic hoi
chiing budng tring da nang (PCOS — Polycystic
ovary syndrome) bing céch giai phu tic dong
vao md budng tring (ovary wedge resection) dé
kich hoat nang noan. Tiép theo d6 la sy thanh
cong cua viec dbt diém trén budng tring bing
diathermy hoic laser, cling nhu sy ra doi cta trit
m6 budng tring da gép phan thic ddy IVA phat
trién (Dolmans va cs, 2019). Sau thanh cong
cta Silber va cong su (2004) vé viéc ciy ghép
md budng tring tit chi em song sinh, né da md ra
mot ky nguyén mdi cho van dé bao tdn kha ning
sinh san. Hang loat cdc thanh cong khac da
duge cong b va ty 1é sdng sau ra dong vao thoi
diém d6 dao dong khoang 30 — 70%. Dén 2010,
Li va cdng su bdo cdo két qua thanh cong trong

ap dung IVA trén tai cAy ghép mo budng tring
sau dong lanh lén thanh mac éng dan tring
cta 27 bénh nhan. Hau hét nang noan tién hbc
duoc tim thiy trong vai tuin hoic vai thing &
c4c bénh nhan nay (Dolmans va cs, 2019). Pic
biét, trén nhém bénh nhén suy budng tring sém,
Kawamura va cdng sy (2010) da cho thiy két
qua kha quan ¢ giai doan diu bing sy ra doi cta
hai em bé khoe manh sau IVA, IVF va chuyén
phoi (Dolmans va cs, 2019). Sau dé, hang loat
béo cdo vé sy khoi phuc lai chu ky kinh nguyét
va mang thai ciia nhém suy budng tring sém nay
(Bidet va cs, 2011). O céc cong bb doc 1ap gan
day ctia Suzuki va cong su (2015), Zhai va cOng
st (2016), Fabregues va cong su (2018), céc tic
gia thuc hién trén nhém suy budng tring sém cé
tinh trang v6 kinh 4 — 48 thang va ndng do FSH
35 —89,9 mIU/ml, két qua déu cho tré sinh séng
khoe manh (Lee va cs, 2019). Theo théng ké
cho dén hién nay, c6 khoang 10 em bé ra doi tit
thanh cong ctia IVA (Lee va cs, 2019).

Tuy nhién, d6i véi truong hop bénh nhan ung
thu thi viéc téi chy ghép mod budng tring cé thé
dua céc té bao ung thu ac tinh trd lai vao co thé.
Chinh vi vay, dé han ché nguy co trén, ngudi
ta tién hanh phuong phap ghép cc nang tring
duoc nuodi cly trong thoi gian dai va da phan lap
bing enzyme tit md budng tring. Trong nghién
cttu cua Wang va cOng su (2016), tac gia ap
dung ky thuét nudi ciy In vitro nang noan trén
11 bénh nhan trude didu tri ung thu. Két qua
thu dugc sau 8 ngay IVA + IVC thi kich thudc
nang nodn dat dugc 12 120,5 + 4,4 (m; 109,4 +
5,0 (m va 105,9+43,6 (m (trung binh + SEM)
cta lan lugt nhém tuoi, dong lanh chidm va thay
tinh héa. Bén canh d6, & nhém bénh nhan suy
budng tring sém dé rat ngin thoi gian ¢6 con
cta nhitng bénh nhian mong mubn tng dung
IVA trong diéu tri vo sinh, thi phuong an nu6i
cly, kich hoat nang nguyén thay dé thu nhan
noan tién hanh IVM/ICSI 14 hoan toan kha thi.
Trén mo hinh ctia chudt, hang loat cac bo co
nudi cdy nang nodn thanh cong tit giai doan
nang nguyén thty dén giai doan trudng thanh
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nhu cta cic tac gia Eppig va cong su (1996);
O vachBrien va cdng su (2003). Tuy nhién, viéc
nudi cdy nang noan da phan chi phat trién dén
giai doan tién IVM va dat khoang 63% (Rios va
cs, 2018). Dén gan day, McLaughlin va cdng su
(2018) da thanh cong trong viéc nudi ciy nang
noan ngudi dat dén giai doan MII (Metaphase
II) va thuyc hién ICSI.

HAN CHE VA HUONG PHAT TRIEN

Han ché

Hién nay, phuong phap IVA tuy [a mot xu
hudng méi va duge xem 1a bién phép cudi ciing
dé nhém bénh nhan nguy co xin noan c6 duoc
con sinh hoc ctia chinh minh. Tuy nhién, ty 1&
thanh cong IVA hién nay chua cao (9% ty Ié
mang thai d6i v6i két hop IVA va nuoéi ciy in
vivo/IVF) (Lee va cs, 2019). Diac biét dbi véi
IVA két hgp IVM thi chi méi duge bit dau
nghién cttu. Vi vy, cAn nhiéu nghién ctu hon
nita nhim t&i vu héa quy trinh cing nhu cai
thién moi trudng nudi cly, ty 18 trudng thanh, va
két cuc 1am sang trong diéu tri.

Dong thoi, mdi quan tim thit hai can dugc
nghién cttu o 1a kha ning anh hudng cla cac
hoat cht stt dung trong IVA cho sy phét trién ctia
nang noan, phoi, thai sau nay (Lee va cs, 2019).

Huéng phat trién hién nay

Hién nay, nhiéu nha nghién ctu dang nd lyc
cai thién hiéu qua IVA. Cing nhu tim ra céc
phuong phdp an toan va nang cao thanh cong
trong viéc diéu chinh con duong PTEN/PI3K/
AKT/FOXO3 dé kich hoat nang nguyén thuy.
Dién hinh 14 sy tao m6 hinh gan véi trudng thanh
in vivo cta Xu va cong su (2009), tac gia da tién
hanh st dung gel alginate bao quanh nang noan
dé tao khong gian trao déi chit véi moi trudng
bén ngoai. M6 hinh nay thanh cong véi sy hoat
dong trd lai cta céic steroid va trudng thanh
nang nodn sau 30 ngay nudi cAdy (McLaughlin
va cs, 2018). Tiép theo d6 1a su cai thién mdi
trudng nudi ciy véi mo hinh ctia McLaughlin va
cOng syt (2018), tac gia da thu nhan dugc noan
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MIL. Gan day, nhém tac gia nay da cai tién thanh
cong hé thdng nudi ciy gdm bdn budc, ha thoi
gian nudi ciy chi con 21 ngay, rit nhanh so véi
hé théng in vivo trudc day. Tuy nhién, qua phan
tich cho thiy noan trudng thanh cé thé cuc to
bat thuong, vi vay cn tbi uvu va tim hiéu thém
mo hinh nay (Lee va cs, 2019).

Ngoai ra, viéc hudng dén han ché anh hudng,
cing nhu rdi ro do moi trudng nudi cdy dé mang
lai mot thai ki khoe manh, mot dda tré sinh ra
binh thuong dang 1a mong mudn ctia nhidu nha

khoa hoc khi két hop IVA va IVM.

KET LUAN

Déi v6i nhitng bénh nhan c6 budng tring
chi chita nang tién hbc va dép tng kém véi liéu
phap FSH truyén théng (gdm suy budng tring
sém giai doan ning, bénh Iy giy suy gidm ning
chiic ndng sinh san...) thi phuong phap 1am sang
cht yéu cho nhém bénh nay la st dung noan
hién ting hay 4p dung trit mo budng tring bao
ton kha ning sinh san trudc khi noan can kiét.
Do dé, ty 1é nhu ciu vé trit mo6 budng tring va
ngan hang nodn ngay cang ting (Kawwass va cs,
2013). Tuy nhién, khat khao dugc lam me sinh
hoc ctia nhitng ngudi phu nit nay cé thé bi dap
tit. Vi vy, véi sy ra doi ctia IVA két hop IVM da
gitp cho ho ¢6 duge dida con sinh hoc cia minh,
cling nhu gép mot vai tro 16n trong viéc phat
trién nganh trit mo6 budng tring sau nay.
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