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Abstract: Objective: To evaluate the role of antioxidant supplementation in vitrification media
for human oocytes and embryos. Methods: A systematic review was conducted in accordance
with the PRISMA guidelines. A comprehensive literature search was performed on PubMed
and Google Scholar for studies published between 2021 and 2025. Original studies evaluating
antioxidant supplementation in vitrification media for human oocytes and embryos and
reporting at least one outcome related to oxidative stress or post-warming outcomes were
included. Results: Five original studies met the inclusion criteria, with sample sizes ranging
from 56 to 595 human oocytes. The antioxidants investigated included C-phycocyanin, LEA
proteins, and melatonin. All included studies consistently reported that antioxidant
supplementation reduced oxidative stress, preserved mitochondrial function, and improved
survival and developmental potential of human oocytes after cryopreservation. However, no
study directly evaluated the effects of antioxidant supplementation on human embryos.
Conclusion: Antioxidant supplementation in vitrification media shows potential for improving
the quality of human oocytes after cryopreservation. Nevertheless, future standardized studies,
particularly those involving human embryos, are needed to clarify the role and clinical
applicability of this approach in assisted reproductive technology.
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VAI TRO CUA CHAT CHONG OXY HOA TRONG MOI TRUONG

THUY TINH HOA NOAN NGUOI: TONG QUAN HE THONG
Ping Thi Huyén Nhung®*, Nguyén Ha Trang’, Dwong Xuin Hoa?
1. Bénh vién Dai hoc Phenikaa
2. Bénh vién Trung wong Qudn doi 108
Nhégn ngay 18 thdang 03 nam 2026
Chdp nhdn ding ngay 31 thing 03 ndam 2026

Tom tit: Muc tiéu: Panh gia vai tro cua viéc bo sung chat chéng oxy hoa trong méi truong
thity tinh hoa ph6i, nodn ngudi. Phwong phdp: Tong quan hé théng thuc hién theo huéng dan
PRISMA, tim kiém trén PubMed va Google Scholar trong giai doan 2021-2025. C4c nghién
ctru gbe danh gia viéc bo sung chat chdng oxy hoa trong méi trudng thity tinh hoa phdi va non
ngudi, dong thoi bao cao it nhat mot chi sd lién quan dén stress oxy hoa hodc két qua sau ra
dong dugc dua vao phan tich. Két qud: 05 nghién ctru géc duoc lua chon, v&i ¢& mau tir 56 dén
595 noan ngudi. Cac chat chéng oxy hoa dugc sir dung bao gdm C-phycocyanin, protein LEA
va melatonin. T4t ca cac nghién ctru déu ghi nhan viéc bo sung chat chdng oxy héa giup giam
stress oxy hoa, bao vé chirc nang ty thé va cai thién kha ning séng sot cling nhu tiém ning phat
trién ciia noan nguoi sau bao quan lanh. Tuy nhién, chua cé nghién ctru nao danh gia truc tiép
trén phoi nguoi. Két lu@n: Bo sung chat chdng oxy hoa trong méi truong thiy tinh héa cho thy
tiém nang cai thién chat lugng nodn ngudi sau bao quan lanh. Tuy nhién can thém céc nghién
ctru dugc chuan hoa va mo rong dbi tuong trén phoi nguoi nham 1am rd vai trd va gia trj Gng
dung 1am sang trong hd trg sinh san.
Tir khoa: Chat chéng oxy hoa, thuy tinh hoa phdi va nodn, stress oxy hoa
1. Pt van dé

Trong nhitng thap ky gan déy, su phat trién ctua cac ki thuat hd trg sinh san da gop phan
quan trong trong diéu tri vo sinh va bao ton kha ning sinh san. Song song vai d6, thay tinh hoa
da tro thanh phuong phéap dugc ap dung rong réi trong bao quan phéi nodn nho vu thé vuot troi
vé thoi gian nho toe d6 1am lanh nhanh ciing nhu wu thé vé ty 1é séng sau rd dong, kha ning
duy tri chat luwong phoi, nodn va hiéu qua 1am sang so vai ki thuat dong lanh cham truyén théng
[1].

Tuy nhién, qué trinh thuy tinh hoa doi hoi sir dung ndng d6 cao cac chat bao vé dong lanh,
d6ng thoi gay ra su thay ddi nhanh chéng cua &p suit tham thau, tir 6 c6 thé dan dén nhiéu

dang ton thuong té bao. Trong sé cac co ché lién quan, stress oxy hoa dugc xem 1a mot yéu tb
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quan trong. Su gia ting cac goc oxy hoa hoat dong (reactive oxygen species — ROS) trong qué
trinh thuy tinh héa va ra dong co thé gay ton thuong mang té bao, rdi loan chirc ning ty thé,
lam hu hai vat chat di truyén va kich hoat qué trinh chét té bao theo chuong trinh (apoptosis),
qua d6 anh huong tiéu cuc dén kha ning séng, chat luong va tiém ning phat trién cia phéi ciing
nhu noén [2].

Trong bdi canh do, viéc bd sung cac chat chéng oxy hoa vao méi trudng thuy tinh hoa
va/hodc moi truong rd dong dd dugce dé xuit nhu mot chién lugc tiém ning nham giam stress
oxy hoa va han ché céac ton thuong té bao lién quan dén qua trinh thay tinh héa. Nhiéu nghién
ctru cho thay viéc bd sung cac chat chdng oxy héa cé thé 1am giam mirc ROS noi bao, cai thién
tinh toan ven ciu tric té bao, dong thoi ting ty & sdng va kha ning phat trién cua phdi va nodn
sau ra dong [2]. Tuy nhién, cac két qua hién c6 van con chua thong nhat, dic biét lién quan dén
lya chon chat chéng oxy hda pht hop, nong d6 sir dung va thoi diém bo sung.

Vi vay, tong quan hé thdng nay dugc thuc hién nham danh gia vai trd ctia chat chdng oxy
hoa trong méi trudng thuy tinh hda va/ hodc ra dong phdi va nodn nguoi, qua do cung cap co
s& khoa hoc cho viéc lva chon va ing dung trong linh vuc hd tro sinh san.

2. Ngi dung
2.1. Phwong phdp nghién ciu
2.1.1. Thiét ké nghién citu:

Nghién ctru nay duoc thuc hién dudi dang tong quan hé théng, quy trinh tong quan dugc
xay dung va bio cdo theo cac husng dan cua PRISMA (Preferred Reporting Items for
Systematic reviews and Meta-Analyses)

2.1.2. Nguon dé liéu va chién liroc tim kiém

Viéc tim kiém tai liéu duogc thuc hién trén cac co so dit liéu dién tir bao gdom PubMed va
Google Scholar. Cac nghién ciu duogc tim kiém trong khoang thoi gian tir thang 01 nam 2021
dén thang 12 nim 2025 nham phan &nh cac bang ching khoa hoc cap nhat va nhitng tién bo
gan day trong linh vyuc thuy tinh hda phéi va nodn. Cac tir khda va cum tir tim kiém duoc sir

2 (13 2 (13 2 (13

dung bao gom “vitrification”, “cryopreservation”, “embryo”, “oocyte”, “oxidative stress”,
“reactive oxygen species”, “ROS”, “antioxidant”. Ngoai ra, danh muc tai liéu tham khao cua
céc bai bao phu hop ciing duoc ra soat b sung.

Tiéu chuan lwa chon: cac nghién ctru 1a nghién ciru gbc; danh gié viéc bo sung chit chbng
oxy héa trong méi truong thity tinh hda va’hoic méi trudng ra dong phoi hodc nodn; dbi twong
nghién ciru 1a phdi hodc nodn cia ngudi; béo céo it nhat mot chi sb danh gia lién quan dén stress

oxy hda hoic két qua sau ra dong, bao gdbm muc ROS, ty 1é séng, chirc nang ty thé, chét lugng
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phdi/nodn hoic kha ning phat trién phéi; bai bao duwoc céng bd toan vin bang tiéng Anh hoic
tiéng Viét trong giai doan 2021-2025.

Tiéu chudn logi trir: cac bai tdng quan, bao cdo ca bénh, thu giri bién tap, nghién ciu trén
dong vat hoac cac nghién ciru khdng lién quan truc tiép dén qua trinh thuy tinh hda phéi/noan.
2.1.3. Quy trinh chon loc va trich xudt da lidu

Quy trinh lya chon nghién ctru dugc thuc hién theo so dd PRISMA. Hai tac gia doc lap
tién hanh sang loc tiéu dé, tém tit va toan van cac bai bio phu hop. Cac thong tin duoc trich
Xuat bao gom téac gia, nim coéng bd, ¢& mau, dic diém chat chdng oxy hda dugc sir dung, cac
chi sé stress oxy hoa va két qua phdi, nodn sau ra dong.

2.1.4. Tong hop va phan tich diz liéu

Do khéc biét vé md hinh nghién ciu, chat chéng oxy hoa va tiéu chi danh gia, cac két qua
dugc tong hop va phan tich dinh tinh. Trong tm phan tich tap trung vao tac dong caa viéc bd
sung chat chong oxy hoa ddi vai stress oxy hoa va chét lugng phéi, noan sau thay tinh hoa.
2.2. Két qud

= S6 bai bao duge tim duge tir
2 | | chc co s dit lidu (n = 202): | Cac bai béo bi loai bo
é - PubMed (n=133) do trung lap (n = 26)
~—— | - Google Scholar (n = 69)
—_— - Cac bai bao bi loai bo
Sang loc tén va tom tat cua .
do khong dap ung tiéu
cac bai bao (n=176)
2 chi lya chon (n=167)
= —
= Cac bai bao bi loai bo do
m r
\ doi tuwong nghién cuu
Sang loc bai bao toan van khong phai phéi, nodn
— _ 9) - . .
(n nguoi, khong bo sung
M) chat chéng oxy héa vao
=
% moai truong thuy tinh hoa
r(§ Céc bai bao dugc chon dua va khong ti ép can duoc
= vao tong quan (n =95) toan van (n = 4)
——

Hinh 1. So @6 PRISMA md ta quy trinh lwa chon nghién ciru
Hinh 1 cho thay két qua tim kiém ban d4u thu duoc 202 bai bao, trong d6 c6 133 bai tir

PubMed va 69 bai tir Google Scholar. Sau khi loai bé céac bai trung lap, 176 bai dugc dua vao
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sang loc tiéu dé va tom tit. Két qua sang loc loai bo 167 bai khong dép tng tiéu chi lwa chon.
09 bai bao duoc danh gia toan vin dé xem xét tinh phu hop. Trong sé ndy, 04 bai bi loai bao
gdm 02 bai do dbi trong nghién ctru khong phai 1a phéi hodc nodn ngudi, 01 bai khong bd sung
chét oxy hoéa truc tiép vao méi truong thiy tinh hoa hodc ra dong va 01 bai do khéng tiép can

dugc toan van. Cudi cung, 05 nghién ctru dap ung day du ti€u chi va dugc dua vao tong quan

hé théng.
Bing 1. Dic diém cac nghién ctru dwge dwa vao tong quan
] , Chit chong
Tac  Doi twgng ] ,
oxy hoa, Chi s6 danh ’
gia, nghién ciru, . Ket qua chinh
. Nong dg, Thoi gia

Nam C& mau . .
diém bo sung

Wang Noédn GV C-phycocyanin  Hinh thai nodn B sung C-phycocyanin gidp

etal., (germinal (3ug/ml), b6  saurd dong;ty ddo nguge mot phan cac bat

2024  vesicle) sung vao mbi & truong thanh  thudng vé hinh thai do qué trinh

(321) truong thuy nodn trong 6ng  thuy tinh hoa gy ra, ting ddng

tinh héa, moi nghiém; dién ké ty 1& nodn trudng thanh MII
truong ra thé mang ty (Metaphase II) so voi nhom
dong, moi thé ching (86,2% so vé1 69,5%,
truong nuoi (mitochondrial  p<0,05), 1am tang ty 1¢ phoi
truong thanh membrane phan chia (57,4% so v&i 37,3%,
nodn non va potential — p<0,05), tang ty 1¢ phoi nang
moi truong MMP); mirc (23,1% so voi 5,3%, p>0,05) va
nudi cy phoi. ROS; ty 1¢ ddng thoi cai thién chat lugng

apoptosis som,;
kha nang phat

trién phoi

phoi.

B6 sung C-phycocyanin gidp
lam giam san sinh ROS xudng
muc tuong duong vdi noan tuoi
(p>0,05) va thip hon 13 rét so
véi nhom ching (p<104), gidm
dang ké ty 1¢ apoptosis so voi
nhém dbi ching (16,7% so véi

53,3%).
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Liet Nodn MIl  protein Hinh thai nodn  BO6 sung protein LEA gitip cai
al., (metaphase  AfrLEA2 va sau ré dong; thién hinh thai noan sau ra dong
2024 1)—IVM  AfrLEA3m mirc ROS; (té bao chat ddng nhat hon va it
(In Vitro (100 pg/ml), ndng do Ca?*  khong bao hon), lam giam stress
maturation) b sung vao ndi bao; dién oxy hoa (giam ROS va Ca?",
(56) moi truong thé mang ty duy tri MMP, p<0,01), dong
thiy tinh héa  thé (MMP); thoi cai thién tiém ning phat
va moi truong  kha nang uc trién clia nodn nguoi sau thuy
ri dong. ché tai hinh tinh héa. Cu thé, ty 1¢ thy tinh
thanh tinh thé ~ cta nhom bd sung AffLEA2 va
da (lce AfrLEA3m lan luot 13 92,86%
Recrystallizati  va 92,31% cao hon so v&i nhom
on Inhibition -  chting la 58,33%, p<0,05; ty 1¢
IRI); kha ning  phoi phan chia chat lugng t6t
phat trién phoi  cta nhém bo sung AfrLEA2 va
AfrLEA3m lan luot 1a 46,15%
va 41,67% cao hon so v&i nhom
chirg 1a 0%, p<0,05; ty 1€ phoi
nang ctia nhém bo sung
AfrLEA2 va AfrLEA3m lan
luot 1a 38,46% va 33,33% cao
hon so v4i nhom ching 1a 0%,
p<0,05;
Zhang Noan nguoi Melatonin Ty lé séng; ty  Bo sung melatonin vao moi
etal, (146 truong (10° M), bd 1€ phén chia trurong thuy tinh hoa va ra dong
2024 hop trit sung vao mbi  phdi; ty 16 phdi  1am ting dang ké ty 18 sdng, ty
noan) treong thiy chat lugng cao; 18 phan chia, ty 1& phoi chit

tinh hoa, moi
truong ra
dong, moi
truong thu tinh
u trong 2,5h
trude khi ICSI.

ty 18 1am to; ty
1€ thai lam
sang; ty 1€ thai

dién tién

luong cao va cai thién cac két
qua lam sang sau IVF so véi
nhom dbi chung. Tét ca cac su
khac biét déu co ¥ nghia,
p<0,05.
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Zhang Noan MIl - Melatonin Chtirc nang ty ~ Melatonin lam giam mirc ROS
etal., IVM(In (10° M), bd thé (MMP); va Ca2+ ndi bao, duy tri dién
2021  vitro sung vao moéi  muc ROS; thé mang ty thé, giam ty 18
Maturation  truong thuy ndng do Ca2* apoptosis som, tang ty I¢ thu
— Trudng tinh héa va ndi bao; cdu tinh (89,58% so voi 62,5%,
thanh trong  méi truong ri  trac siéu hién  p<0,01 va ty 1¢ phoi nang
6ng dong vi; tinh thAm (39,02% so voi 11,11%,
nghiém) mang; p<0,05), duy tri tinh thAm cua
(527) apoptosis som; mang noan, ting biéu hién gene
kha nang phat  aquaporin (AQP) 1/2/11 va biéu
trién nodn, hién protein AQP1
biéu hién gene
lién quan dén
kha nang chiu
lanh
Zhuet Noan MIl - Melatonin Hinh thai nodn  Melatonin giup cai thién hinh
al., IVM (595) (10 M), bd sau ra dong; thai noan sau ra dong, bao vé
2022 sung vao mbéi  mtrc ROS; chtrc ning ty thé, e ché ton
truong thuy chuc nang ty thuong oxy hoa thong qua duy
tinh hoa. thé; ATP; GSH tri can bang ndéi méi ROS/GSH

(glutathione
dang khtr);
biéu hién
protein chong
oxy hoa; kha
nang phat trién

sau ra dong

va biéu hién protein lién quan
phosphoryl hoa oxy hoa, tir do
duy tri san xuat ATP va cai
thién kha ning phat trién ciia
noan nguoi sau bao quan lanh
v6i ty 1¢ phat trién phoi nang dat
40,48% so voi 17,24% cua

nhom ching.

Béang 1 tom tat dac diém va két qua chinh ctia 5 nghién ctru gbc dénh gia hiéu qua cia
viéc bd sung cac chit chéng oxy hoa trong méi truong thily tinh héa va/hoic rd déng nodn
ngudi, duoc cong b trong giai doan 2021-2024. Téng ¢& mau cua cac nghién ciru dao dong tir
56 dén 595 noan, v4i ddi tuong nghién ctru bao gdm nodn ngudi ¢ giai doan GV va noan MII

— IVM (nodn MII truéng thanh trong dng nghiém tir noin GV hodc MI (metaphase 1)).
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Céc chat chéng oxy hoa duge sir dung trong cac nghién ciru bao gdm C-phycocyanin,
protein LEA (AfrLEA2 va AfrLEA3m) va melatonin, v6i ndng d6 dugc bd sung chi yéu & mirc
thip (3 pg/ml dbi véi C-phycocyanin, 100 pg/ml d6i voi protein LEA va 10° M dbi véi
melatonin). Cac chi sé danh gia tip trung vao hinh thai nodn sau rd dong, stress oxy hda va
chtrc nang ty thé, bao gdm mirc ROS, ndng do Ca?* ndi bao, dién thé mang ty thé (MMP), ham
luong ATP, can bang ROS/GSH, hién tuong apoptosis sém, ciing nhu cac chi sb phat trién sau
rd dong nhu ty 18 sdng, ty 18 phan chia phdi, ty 1& phoi nang va cac két cuc 1am sang.

Két qua tir tat ca cac nghién ctru cho thiy viéc bd sung chat chéng oxy héa trong qua trinh
thity tinh hoa va/hodc ra dong giup cai thién hinh thai nodn sau ra déng, thé hién qua su tuong
ddng vé hinh thai voi nhom nodn tuoi va it gip cac bat thuong do qua trinh thay tinh hoa gay
ra nhu té bao chat khong dong nhat, xuat hién nhiéu khong bao, khoang quanh noan rong...
Pong thoi, viéc bd sung chat chéng oxy hoa ciing 1am giam dang ké stress oxy hoa ciia noan
nguoi, thé hién qua vi¢c giam muic ROS, 6n dinh néng do Ca* ndi bao va duy tri chirc nang ty
thé. Pong thoi, cac nghién ciru ciing ghi nhan su cai thién rd rét vé kha nang sdng sét ctia non
sau rd dong, tiém ning phat trién phoi va, trong mot sd nghién ciru, cai thién cac két cuc 1am
sang sau thu tinh trong dng nghiém so véi nhom dbi chimg khéng bo sung chat chéng oxy hoa.
2.3. Ban lugn

Téng quan hé thong nay cho thiy viéc b sung cac chat chdng oxy hoa vao méi trudng
thuy tinh hoa va/hodc rd dong co tac dong tich cuc rd rét 1én chit luong nodn ngudi sau bao
quan lanh. Mic du cac nghién ciru sir dung nhitng chit chéng oxy hoa khac nhau, bao gom C-
phycocyanin, protein LEA va melatonin, cic két qua déu nhat quan & viéc lam giam stress oxy
hoa ndi bao, bao vé chirc nang ty thé, duy tri hinh thai va cai thién kha nang phat trién clia nodn
sau ra dong.

Stress oxy hoa dugc xem 1a mot trong nhitng co ché ton thuong chinh ctia nodn trong qua
trinh thily tinh hoa. Sy gia ting cac gbc oxy hoa hoat dong (ROS) trong qua trinh 1am lanh va
1 dong c6 thé gay ton thuong mang té bao, rdi loan chirc ning ty thé, mét can bang ion ndi bao
va khoi phat qua trinh apoptosis sém, qua d6 dan dén suy giam chit lugng va cac bt thuong
ctia hinh thai nodn sau rd dong. Trong cac nghién ctru dugc dua vao tong quan, hau hét cac chat
chéng oxy héa déu cho thay kha ning lam giam dang ké mac ROS va 6n dinh nong d6 Ca2* noi
bao, tir d6 gop phén duy tri tinh toan ven cAu trac, on dinh moi trudong ndi bao thuan lgi cho su
song sot cling nhu tiém nang phat trién cta nodn sau ra dong [3-6] . Hinh 2 thé hién két qua
nghién ctru cia Li va cong su (2024). Theo d6 hinh (B) thé hién cuong d6 huynh quang
DCHFDA da dugc dinh lugng, dai dién cua néng dd ROS noi bao; hinh (D) mo ta cuong do
huynh quang Flou-4 AM, dai dién cta Ca ndi bao. Két qua cho thiy nong do6 ROS va mirc Ca
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n6i bao & nhom c6 bd sung AfrfLEA2 va AffLEA3m déu giam c6 ¥ nghia so v6i nhom chimg

khong bo sung AfrfLEA2 va AfrfLEA3m, p<0,01[6].

W
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Hinh 2. Anh hwéng cia viée diéu tri protein AfrLEA2 va AfrLEA3m ddi véi
chire niing ty thé cia té bao trirg ngwoi dwoc bao quan lanh [6]

Bén canh viéc giam stress oxy hoa, bao vé chirc ning ty thé 1a mot co ché quan trong

khac dugc ghi nhan. Ty thé dong vai tro trung tAm trong viéc cung cap ning lugng cho qua
trinh truong thanh va phat trién ciia noin. Cac chi s6 nhu dién thé mang ty thé (MMP), ham
lugng ATP va céu tric siéu hién vi cta ty thé déu dugc cai thién khi c6 bd sung chat chéng oxy
hoa [3-6]. Pac biét, melatonin dugc béo cao cd kha nang duy tri can bang néi moéi ROS/GSH,
bao vé cac protein lién quan dén phosphoryl hoa oxy héa va duy tri san xuat ATP, qua d6 hd
trg hidu qua cho tiém nang phat trién ctia nodn ngudi sau bao quan lanh [4].
Céc két qua nay ciing phan anh 1én cac chi sd phat trién phoi va két cuc 1am sang. Mot sd nghién
ctru ghi nhan su cai thién vé ty 18 séng cta nodn sau rd dong, ty 1¢ phan chia phéi, ty 1 nang,
cling nhu cac két cuc 1am sang nhu ty 16 1am t6 va ty 18 thai 1am sang [7]. Nhu trong nghién ctru
ctia Zhu va cong sy (2022), ty 1¢ thy tinh va ty 1¢ phoi nang ctia nodn sau ra déng ¢ nodn ¢ bd
sung Melatonin (10" M) vao méi truong thily tinh hoa déu tang co ¥ nghia thong ké lan luot 1a
83,33% va 40,48% so voi 62,07 va 17,24 cia nhém chang, p < 0,05. Piéu nay cho thay viée
cai thién moi trudng oxy hoa va chirc ning ty thé cta nodn trong giai doan bao quan lanh co
thé mang lai loi ich thuc su cho cac chu ky thu tinh trong 6ng nghiém.

Tuy nhién, téng quan nay van ton tai mot sé han ché. Thir nhit, chi mot sb luong ra it
nghién ctru (05) dat tiéu chuan sang loc va tuyén chon ctia tong quan hé thdng va c6 su khong

ddng nhat vé thiét ké nghién cru, d6i twong nghién ctru, loai chit chdng oxy hoa, nong do sir
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dung ciing nhu céc chi s danh gia. Thir hai, tit ca cac nghién ciru dugc dua vao déu tap trung
trén nodn ngudi, va chua c6 nghién ciru ndo danh gia truc tiép hidu qua cua viée bd sung chit
chbng oxy héa trong méi truong thity tinh hoa hodc rd déng phdi ngudi. Do do, cac két luan
ctia tong quan hién tai chua thé mé rong truc tiép cho d6i trong phoi. Ngoai ra, tit ca cac nghién
clru déu duoc thuc hién tai cung mot quéc gia, vi vay kha niang khai quat hoa két qua cho cac
quan thé khac vin can duoc xem xét thém.
3. Két luan

Viéc b sung cac chit chdng oxy héa vao méi trueong thuy tinh héa va/hoic ra dong co
tiém nang cai thién chat luong nodn ngudi sau bao quan lanh. Tuy nhién, can thém cac nghién
ctiu véi thiét ké chuan hoa, ¢ mau 16n hon va mo rong ddi tuong nghién ciru trén phoi nguoi
nham lam rd vai trd va gia tri tng dung 1am sang caa phuong phéap nay trong linh vuc hd trg
sinh san.
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