ANH HUONG CUA STRESS OXY HOA
LEN QUA TRINH LAO HOA TE BAO TRUNG
VA KHA NANG SINH SAN

Trudng Dai hoc Y khoa Pham Ngoc Thach

Stress oxy héa déng vai trd 1a “yéu td khoi
dau” cho qu4 trinh ldo héa té bao tring va la
co s& ctia mot sd co ché bénh Iy anh hudng tiéu
cuc dén két qua mang thai, cu thé Ia nguyén
nhéan din dén nang nodn bat thuong, giam phan
bt thudng, ty 1é thu tinh thip, chdm phat trién
phoi, thiéu mau cuc bd & nhau thai, lac ndi mac
tit cung, hoi ching budng tring da nang, tién
san giat, dai thao duong thai ky, v.v...

Hién nay c6 rat it bang chiing lién quan dén
tac dong lam sang cla stress oxy héa dbi véi céc
co ché sinh hoc budng tring & ngudi. Vai trd
va anh hudng cta stress oxy héa dbi véi sy sinh
san cing nhu viéc mang thai hién khé tiép can
nghién ctu do cac vin dé v@ y ditc. Su can bing
gitta tién chét oxy héa, hoic oxy dang hoat dong
(Reactive oxygen species — ROS), va chit chéng
oxy héa dam bao cho céc hoat dong trao d6i chit
dién ra binh thuong. Khi sy cAn bing nay thay
ddi theo chiéu hudng tao ra qué nhiéu ROS sé
sinh ra stress oxy hda, cac co ché chuyén héa va
ndi tiét cia budng tring c6 thé bi pha huy, din
dén 130 héa té bao tring, anh hudng dén nhiéu
qud trinh sinh Iy t qua trinh trudng thanh cta
té bao triing dén qué trinh thy tinh, phat trién
phoi va mang thai (Immediata va cs., 2022).

Viéc tim hiu nguyén nhan gay ra stress oxy
héa té bao tring dang dugc quan tAm va dit nén
tang cho céc liéu phap diéu tri suy budng tring
sém va ldo héa té bao tring & phu nit.

STRESS OXY HOA GAY RA SU

BAT THUONG CUA NANG NOAN

Nang noan la don vi chtic ning ctia budng
tritng, gidp hd tro su phat trién va trudng thanh
cta té bao tring. Stress oxy héa c6 thé 13 mot
trong nhing yéu t6 khoi du cho sy phat trién
bat thudng cta nang tring, din dén qué trinh
suy nang hodc teo nang triing, dic trung bdi qua
trinh chét rung té bao hat. Dién hinh nghién citu
thiét 14p mot mo hinh chuot bi stress oxy héa
budng tring bing cich tiém natri asen vao mang
bung, va do mtc SOD va GSH — Px trong budng
tring, cac nha nghién ctu phat hién mic SOD
va GSH — Px ddng nhAt, va cic nang noan phét
trién gidm dang ké so véi chudt binh thuong.
Trong mdt nghién ctu phan tich nhing con
chuodt duge xt Iy biang chit oxy héa cho thiy
nhiéu té bao hat apoptotic va céc nang noin
tang 1én trong mod budng tring. Stress oxy héa
kich hoat FoxO1, din dén qué trinh chét rung
cua céc té bao hat bao gdm Bim, FasL, Puma va
TRAIL, cudi cing din dén ching teo nang &
chudt (Immediata va cs., 2022).

STRESS OXY HOA LAM HONG

QUA TRINH GIAM PHAN CUA

TE BAO TRUNG

Qué trinh phat trién té bao tring la mot
qué trinh phiec tap, trong d6 té bao sinh dudng
va té bao mim két hop chiit ché véi nhau dé



hoan chinh céc budc trudng thanh va biét hoa
té bao theo mot trat tu nhét dinh. Ban than té
bao tring c6 thé diéu chinh su biét héa cta té
bao hat (Granulosa cell - GC) va qua trinh phat
trién nang tring. Trong sudt qué trinh phat trién
té bao tring, té bao hat va té bao cumulus tiét ra
yéu td tang trudng anh hudng dén hoat dong ctia
gonadotropin trong budng tring.

Qua4 trinh gidm phan cta té bao tring trai
qua mot sb giai doan “ngiing” va “tiép tuc” trong
qué trinh phét trién t& bao tring cho dén khi
thu tinh. Yéu t& thdc dy trudng thanh (MPF) 1a
mot yéu tb quan trong trong sudt chu ky té bao.
Stress oxy héa trong té bao triing lam gia ting
mic MPE thong qua mot s6 co ché, cubi ciing
din dén hién tuong giam phan bt thudng cta té
bao tring (Jia va cs., 2019).

Stress oxy héa khong chi lam rbi loan céc
chtic ndng sinh hoc ma con lam gian doan sy tai
cAu tric gidm phan (Jia va cs., 2019; Jiang va cs.,
2020). Stress oxy hoa dugc tao ra bdi phan tng
Fenton do H,0, di¢u khién ph4 v nghiém trong
hinh théi truc chinh va chuyén dong cta nhiém
sic thé trong té bao tring. O céc té bao tring co
muc ROS cao, tAn suét xuAt hién cdc khuyét tat
truc chinh va léch nhiém sic thé ciing cao hon.
Hon nita, ROS téc dong lén céc vi bng, [am cho
céc vi dng nay gin vao cac kinetochores khong
chinh xdc, dAn dén léch nhiém séc thé va thé di
bdi (Immediata va cs., 2022).

STRESS OXY HOA LAM RUT NGAN

CAC TELOMERE

Stress oxy héa anh hudng dén sy trudng
thanh va chit lugng cta té bao tring thong qua
viéc pha huy truc quay va su lip rap nhiém sic
thé, hoic anh hudng dén qué trinh gidm phan
bang cach rat ngin cac telomere (Immediata va
cs., 2022). Telomere la phitc hgp protein-DNA
dau cubi déng vai trd nhu “ndp bao vé&” cua
nhiém séc thé. Cac telomere c6 vai trdo diic biét
quan trong trong qué trinh giam phan, ching nbi
cdc nhiém sic thé va tao diéu kién thuan loi cho

viéc sip xép, bit chéo, tiép hop va hinh thanh sy
giao thoa nhiém séc thé. Su léch va pha v cac
truc nhiém sic thé sé xay ra néu céc telomere bi
mét chitc ning). Nghién ctu trén chudt CAST/
Ei (c6 ngudn gbc hoang da c6 chiéu dai telomere
tuong tu nhu con ngudi) phoi nhiém man tinh
véi L-buthionine-sulfoximine (BSO), lam can
kiét chit chdng oxy hoéa glutathione, rit ngin
cac telomere va ting mic dd protein bi oxy
hoéa cing nhu chitng viém man tinh & chudt,
din dén 1bi loan chic ning telomere va gy lio
héa sém (Jurk va cs., 2014). Viéc do chiéu dai
telomere trong titng té bao tring va phoi, bing
phuong phdp lai huynh quang dinh luong tai
chd (Q-FISH), chiing minh ring rbi loan chitc
ning ty thé gy ra sy tich tu ROS va tiéu hao
telomere, cubi ciing d4n dén hop nhit nhiém sic
thé va qué trinh chét t& bao (Immediata va cs.,

2022).

STRESS OXY HOA UC CHE SU THU

TINH CUA TE BAO TRUNG VA GAY

TON THUONG PHOI

Té bao tring duge bao quanh bdi mot 16p
glycoprotein zona pellucida ngoai bao, bao gdm
protein lién két tinh tring zona pellucida 1
(ZP1), ZP2 va ZP3. Dé thuy tinh thanh cong, tinh
tring duy nhét sé lién két véi ving tin ciing N
ctia ZP2 va chét nén zona, sau d6 tu tich hop véi
té bao tring thong qua tuong tic gitta lzumol
trén diu tinh tring va mang té bao tring (Dai va
cs., 2017). Tuy nhién, stress oxy héa lam t6n hai
dén kha nang thu tinh cta té bao tring thong
qua qué trinh xuAt bao sém cua ovastacin, gy
ra su phan cit sém viung lién két ZP2 va lam cho
tinh tring khong thé lién két véi zona pellucida
(Dai va cs., 2017). Stress oxy héa c6 thé gy ra su
x40 tron can bing ndi moi Ca?* trong qua trinh
trudng thanh cua té bao tring. Su dao dong
Ca’" ndi bao xay ra trong qua trinh thuy tinh va
su gia tang ddng ké Ca?* noi bao 1a mot tin hiéu
chung ctia qué trinh hinh thanh phoi sau thu
tinh. Tuy nhién, mic ROS cao sé din dén vong



tudn hoan Ca?* tit ludi ndi chit (ER) dén té bao
chit va vao ty thé, din dén kich thich hoat dong
trao d6i chit ctia ty thé va tao ra nhiéu ROS hon
(Bernhardt va cs., 2018). Su gia ting mtc ROS
khdi phat stress oxy hoa, kich thich gidi phong
Ca’* tit ndi mo. Sy x40 trdn cAn bing ndi moi
Ca?* trong té bao tring bdi ROS tc ché tryc tiép
kha ning thu tinh cta té bao tring hodc c6 thé
anh hudng truc tiép dén qué trinh chét rung cua
té bao tring va lam tdn thuong phoi.

Co ché ctia stress oxy héa dbi véi sy phét trién
ctia phoi duge giai thich dya trén yéu t& hat nhan
kappa-B (NF-kB) hoat dong nhu mdt trung tAm
trong cic con dudng din truyén tin hiéu, la cau
ndi gitta stress oxy héa va sy phét trién t& bao noi
mac ti cung, la chAt diéu hoa cho qué trinh chét
rung té bao va sy phat trién ctia phoi. ROS ¢
thé kich hoat con dudng tin hiéu PI3K/Akt va
con dudng NF-kB din dén qué trinh viém, gay
chét té bao. ROS ciing c¢6 thé lam suy giam yéu
td tc ché NF-«B (IxB), kich hoat NF-xB trong
nhén va tuong tic véi cic phan tit didu khién
DNA, gay dtit gay DNA cua phoi thai. Bén canh
do, ROS c6 thé gay gidi phong céc yéu tb tién
viém bang c4ch kich hoat céc kinase lién quan
dén stress. Ngoai ra, NF-kB ciing tham gia vao
diéu hoa biéu hién gen ctia cic enzym chdng oxy
hoa nhu SOD va glutathione peroxidase-1, thic
déy san xuit ROS va gy stress oxy héa nghiém
trong (Immediata va cs., 2022).

STRESS OXY HOA LA TRUNG GIAN

GAY RA CAC HOI CHUNG

ROI LOAN SINH SAN

Stress oxy héa gép phan vao syt ldo héa té bao
tring, 13 nguyén nhan gy ra mot s6 rdi loan anh
hudng dén kha ning sinh san cta phu nit bao
gdm u nang lac ndi mac t& cung & budng tring,
hoi chitng budng tring da nang, v.v...

U nang lac ndi mac t& cung & budng tring
12 mot bénh phu khoa man tinh phu thudc vao
estrogen, dugc dic trung bdi tinh trang viém
man tinh clta cdc md ndi mac bén ngodi ti

cung. Céc t6n thuong do ndi mac ti cung gy
ra thudng ndm trén bé mit lién quan ctia khung
chau va thudong anh hudng dang ké dén chic
ning budng tring (Da Broi va Navarro, 2016).
U nang lac nodi mac t& cung budng tritng thé
hién qua sy gia tang lugng ROS trong dich mang
bung, ¢6 thé do su hoat héa cua protein kinase
hoat héa mitogen (MAPK) dan truyén tin hiéu
ngoai bao ERK1/2. Mitc d6 ROS cao din dén
stress oxy hoéa trong ti cung thdong qua con
duong MAPK/ERK gy ra céc ton thuong noi
mac ti cung. Protein s6c nhiét 70 (HSP70) diéu
hoa sy biéu hién cta yéu td phién ma NF-«B,
thic ddy phan tGng viém viing chiu & bénh nhan
lac n6i mac ti cung. Trong diéu kién stress oxy
héa, HSP70 kich thich su biéu hién cta céc
cytokine gay viéem TNF-alpha, interleukin-1
(IL-1B), va IL-6 trong céc té bao lac noi mac ti
cung, gay ton thuong nghiém trong. Chat luong
té bao tring va phoi thip c¢é thé do ROS lam
trung gian, gép phan giy ra tinh trang vo sinh &
bénh nhan lac ndi mac ti cung.

Hoi ching budng tring da nang (Polycystic
Ovary Syndrome — PCOS) 1a mdt rbi loan noi
tiét t6 phd bién nhét & phu nit trong do tudi
sinh san. PCOS dugc dic trung bdi chiing
hyperandrogenism, i loan chtic ning phéng
nodn, hinh théi budng tring da nang, va céc
biéu hién lam sang thudng bao gdm rdi loan kinh
nguyét, tit vo kinh dén rong kinh. C6 khoang 90%
bénh nhan PCOS khong thé thu thai (Cutler va
cs., 2018). PCOS ciing dugc coi la mot trang
thai oxy héa lién quan dén viéc gidm ndng do
chét chdng oxy héa. Cac diu hiéu oxy héa tuan
hoan ting lén ddng ké & bénh nhan PCOS so véi
ngudi binh thudng va dugce coi 1a nguyén nhan
tiém 4n trong co ché bénh sinh PCOS. Hién tai,
cian nguyén va co ché bénh sinh caia PCOS van
chua 16 rang, nhung dién hinh nhét 14 tinh trang
dé khéng insulin (Insulin resistance — IR) va
tang huyét 4p (Lam va cs., 2014; ]. Wang va cs.,
2019). Céc diu chi sinh hoc lién quan dén oxy
héa nhu AOPP, FRAP, PAB trong huyét tuong



ngudi ¢6 lién quan chit ché dén mac do tdn
thuong do IR. Trong diéu kién phd bién cta ting
duong huyét va rdi loan lipid méu, stress ludi noi
chét va qué trinh peroxy héa lipid dn dén sy
tich tu cia ROS qué mic. Bénh nhan PCOS ¢6
biéu hién rdi loan chitc ning ty thé do gidm mtc
tiéu thy O, va mitc GSH, ciing nhu sy gia ting
san xuAt ROS (Immediata va cs., 2022). Phu ni
PCOS dong thoi stt dung probiotic va selen gitp
giam san sinh ROS va tang hoat tinh chéng oxy
héa ctia enzym. Chét chéng oxy héa nhim muc
tiu dén ty thé MitoQ10 ¢6 tic dung tich cuc
trén dong vat PCOS — IR nho bdo vé cac chiic
ning cta ty thé (Ding va cs., 2019). Do d6, viéc
hiéu dugc vai trd cta stress oxy héa trong té bao
tritng va hé théng sinh san c¢6 thé gép phan hd
trg diéu tri cac r6i loan sinh san lién quan dén
stress oxy hoa.

KET LUAN

Su ldo héa té bao tring cé tac dong dang ké
dén kha ning thu tinh, chét luong phoi, kha
ning mang thai va stic khoe cua thé hé sau trén
¢4 in vivo va in vitro. Mic dit qué trinh chét té
bao ctia céc té bao hat va gidm phéan bt thudng
duge biét 16 ¢6 lién quan dén qué trinh 3o hoéa
té bao tring, nhung cdc co ché phan ti chinh
x4c sau nhing qué trinh nay van can duoc lam
sang to. Tt mot sb bang ching cho thiy stress
oxy héa c6 thé lam giam mtc MPE lam hong
ty thé, xdo tron cin bing nd6i mdé Ca’* va din
dén dirt gay DNA va zona pellucida trong té bao.
Stress oxy héa c6 thé can trd sy tiép hop va giao
thoa ctia nhiém séc thé, tc ché thu tinh va giam
kha ning hinh thanh phoi, c6 thé hoat dong nhu
"ngudi khoi xudng" mot chudi cac sy kién lien
quan dén hién tuong ldo héa té bao tring, giam
phan bt thuong, gidm ty 1é thu tinh, gidm chit

lugng phoi, va gay ra su bat thuong & thé hé sau.

Chét chdng oxy héa da duge ap dung nhu
mot bién phép an toan va hiéu qua dé tri hoan
su ldo héa té bao tring, dién hinh 1a MLT va
resveratrol. Té bao tring va phoi nudi ciy trong
bng nghiém c6 thé e ché stress oxy héa bing
cach gidam 4p suét timg phin oxy trong moi
trudng. Do d6, cac nghién ctu vé mbi quan hé
gilta stress oxy héa va su ldo héa té bao tring
sé khong chi gép phan vao sy hiéu biét chung
vé hién tugng ma con cung cip cho ching ta
nhing hiéu biét méi dé bao vé va duy tri kha
nang sinh san cta phu ni.

TAI LIEU THAM KHAO

1 Bernhardt, M. L, Stein, P, & Carvacho, |. (2018). TRPM7 and Ca(V)3.2 channels
mediate Ca(2+) influx required for egg activation at fertilization. Proceedings
of the National Academy of Sciences of the United States of America, 115(44),
E10370-e10378. https://doi.org/10.1073/pnas.1810422115.

2. Cutler, D. A, Shaw, A. K, Pride, S. M, Bedaiwy, M. A, & Cheung, A. P. (2018). A
randomized controlled trial comparing lifestyle intervention to letrozole for
ovulation in women with polycystic ovary syndrome: A study protocol. Trials,
19(1), 632. https://doi.org/10.1186/513063-018-3009-5.

3. Da Broi, M. G, & Navarro, P. A. (2016). Oxidative stress and oocyte quality:
Ethiopathogenic mechanisms of minimal/mild endometriosis-related infertility.
Cell and Tissue Research, 364(1), 1-7. https://doi.org/10.1007/s00441-015-
2339-9,

4. Dai, X, Ly, Y, Zhang, M, Miao, Y, Zhou, C,, Cui, Z, & Xiong, B. (2017). Melatonin
improves the fertilization ability of post-ovulatory aged mouse oocytes by
stabilizing ovastacin and Juno to promote sperm binding and fusion. Human
Reproduction, 32(3), 598-606. https://doi.org/10.1093/humrep/dew362.

5. Ding, Y, Jiang, Z, Xia, B, Zhang, L, Zhang, C, & Leng, J. (2019). Mitochondria-
targeted antioxidant therapy for an animal model of PCOS-IR. International
Journal of Molecular Medicine, 43(1), 316-324. https://doi.org/10.3892/
ijmm.2018.3977.

6. Immediata V, Ronchetti C, Spadaro D, Cirillo F, Levi-Setti PE. (2022). Oxidative
Stress and Human Ovarian Response-From Somatic Ovarian Cells to
Oocytes Damage: A Clinical Comprehensive Narrative Review. Antioxidants
(Basel), 11(7):1335. doi: 10.3390/antiox11071335. PMID: 35883826; PMCID:
PMC9311552.

7. Jia, Z. Z, Zhang, J. W, Zhou, D, Xy, D. Q, & Feng, X. Z. (2019). Deltamethrin
exposure induces oxidative stress and affects meiotic maturation in
mouse oocyte. Chemosphere, 223, 704-713. https://doi.org/10.1016/j.
chemosphere.2019.02.092.

8. Jurk, D, Wilson, C, Passos, J. F, Oakley, F, Correia-Melo, C, Greaves, L., Saretzki,
G, Fox, C, Lawless, C, Anderson, R, Hewitt, G, Pender, S. L, Fullard, N,, Nelson,
G, Mann, J, van de Sluis, B, Mann, D. A, & von Zglinicki, T. (2014). Chronic
inflammation induces telomere dysfunction and accelerates ageing in mice.
Nature Communications, 2, 4172. https://doi.org/10.1038/ncomms5172.

9. Lam UD, Lerchbaum E, Schweighofer N, Trummer O, Eberhard K, Genser B,
Pieber TR, Obermayer-Pietsch B. (2014). Association of MEP1A gene variants
with insulin metabolism in central European women with polycystic ovary
syndrome. Gene, 10;537(2):245-52. doi: 10.1016/j.gene.2013.12.055. Epub 2014
Jan 2. PMID: 24388959,

10. Wang, J, Wy, D, Guo, H, & Li, M. (2019). Hyperandrogenemia and insulin
resistance: The chief culprit of polycystic ovary syndrome. Life Sciences, 236,
116940. https://doi.org/10.1016/j.fs.2019.116940.



