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Abstract: This study provides a comprehensive overview of the changes in composition and
concentration of essential components in embryo culture media used in vitro fertilization (IVF) over
the past nearly 50 years. Initially, culture media used human or bovine serum, but due to concerns
about contamination and instability, chemically defined media were developed. These media
underwent significant changes in both component types and concentrations to optimize embryo
culture efficiency. Two prominent development directions are sequential media and single-step
media, which aim to optimize embryo development at each stage and minimize intervention,
respectively. However, the lack of transparency in the disclosure of commercial culture media
compositions has hindered research and optimization of I\VF procedures over the years. Therefore,

more in-depth studies are needed on the impact of each component on embryo development.
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Tom tat: Nghién ctu ndy cung cap cai nhin toan dién vé su thay doi thanh phan va nong do céac
thanh phan thiét yéu cia méi truong nudi cdy phdi trong ky thuat thu tinh trong dng nghiém (IVF)
trong gan 50 nim qua. Ban du, moi truong nudi cy sir dung huyét thanh ngudi hoic bo, nhung do
lo ngai vé nhiém khuan va tinh khéng 6n dinh, cdc méi trudng xac dinh rd rang thanh phan da dugc
phét trién va sy thay doi thanh phan va nong do cua chiing da duoc dién ra manh mé dé t6i uu hoa
hiéu qua nudi cdy phoi. Hai hudng phat trién ndi bat 1a méi trudng nudi cdy da budc (sequential
media) va méi truong don budc (single-step media), gitp tdi uu hoa sy phét trién cua phdi tuong
g Vvoi timg giai doan va giam thiéu sy can thiép. Do thiéu sy cdng khai trong cong b thanh phan
moi trudng nudi cdy thuong mai, nd da giy can tro cho viéc nghién ciru va téi wu hoa quy trinh IVF
trong nhitng nim qua. Vi vay, can c6 nhiéu nghién ctru sau hon vé anh huéng cia tirng thanh phan
dén su phat trién cua phoi.

Tir kho&: méi trwong nubi cdy phéi, thanh phdn méi trieong, phéi tién 1am té ¢ ngueoi, IVF
1. Pit van dé: Trong gan 50 nam ké tir khi Louise Brown — dra tré dau tién sinh ra nho thu tinh
trong dng nghiém (IVF) chao doi, méi truong nudi cy phéi di trai qua nhiéu cai tién dang ké nham
t6i wu hoa su phat trién cua phdi va nang cao ty Ié thanh cong cia IVF. Ban dau, cic mdi trudng
nudi cdy nhu Earle’s Balanced Salt Solution va Ham’s F-10 duoc sir dung, thudng bd sung thém
huyét thanh ngudi hodic bo dé cung cap protein va yéu td ting truong can thiét cho sy phat trién cua
phdi. Tuy nhién, viéc sir dung huyét thanh mang dén nguy co bién dong thanh phan va nguy co

nhiém khuan, ddn dén nhu cau phat trién cac méi truong nudi cdy xac dinh rd rang hon [1]. Sau do,
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cac nha nghién ctru bit dau phat trién méi trudng nudi cdy dua trén thanh phan cua dich sinh duc tu
nhién. Méi trudng Human Tubal Fluid (HTF) duogc thiét ké dé mo phong thanh phan cua dich 6ng
dan tring nguoi, bao gdm cac mudi vo co, glucose, pyruvate, lactate va albumin huyét thanh ngudi.
Pay 1a mot budce tién quan trong trong viéc tao ra méi trudng nudi cay phu hop hon véi diéu kién
sinh ly caa phoi [2]. Nhan thirc dwoc rang nhu cau dinh dudng cta phoi thay di theo timg giai doan
phét trién, cac nha khoa hoc da phat trién méi trudng nudi ciy da budc (sequential media). Vi du,
moi trudng G1/G2 duoc thiét ké dé hd trg phdi tir giai doan phan chia dén giai doan phdi nang, véi
su diéu chinh vé ndng d6 glucose, amino acid va cac yéu té khac pha hop véi timg giai doan. Dé
don gian hoa quy trinh nudi cay va giam thiéu sy can thiép, cac méi truong nudi ciy don budc
(single-step media) di duoc phat trién. Nhimg méi trudng ndy chira ddy du cac thanh phan can thiét
dé hd tro phdi tir giai doan hop tir dén phdi nang ma khdng can thay d6i méi truong trong qué trinh

nudi cay. Diéu nay gilp giam thiéu stress cho phdi va giam nguy co nhiém khuan [3].

Du d3 dat duoc nhiéu tién bo trong nghién ciu va ang dung, mot thach thirc dang quan tim
hién nay la thiéu sy cong khai trong viéc cong bd thanh phan va nong do cua cac moi truong nudi
ciy IVF thuong mai. Cong thirc moi truong 1a théng tin mat thuéc sé hitu tri tug, din dén viéc
khong cong khai diy du cac thong sb thanh phan. Biéu nay gay tré ngai dang ké cho cac nha nghién
ctru va tng dung 1am sang trong qua trinh danh gia, so sanh va toi uu hoa diéu kién nudi cay phi
hop [4].

Trong bdi canh do, bai viét ndy tap trung phén tich xu hudng thay doi vé thanh phan ciing nhu
ndng do cua cac chat thiét yéu trong méi trudng nudi cay (Bang 1), nham gop phan danh gia lai mac
d6 an toan va tinh phi hop cua cac loai méi trudng thwong mai hién hanh, tir d6 dat nén tang cho

viéc dinh hudng phét trién cac hé méi trudng maéi trong tuong lai.

2. Ngi dung

2.1 Phwong phdp nghién ciu

Nghién ctru nay duoc thuc hién theo phuong phap tong quan tuong thuat (narrative review),
nham tong hop va phan tich co chon loc cac tai liéu khoa hoc hién ¢ lién quan dén thanh phan va

nong do cua cac moi truong nudi cay IVF. Nguodn tai ligu duge truy xuat tir cac co s¢ dir liu khoa

hoc uy tin nhu PubMed, Scopus va Web of Science, v6i céc tir khoa tiéng anh bao gom “IVF culture
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media composition”, “IVF serum-free media”, “IVF media optimization”, “nutrient concentration in

IVF culture media” va céc tir khoa lién quan khéc.

Tiéu chi lya chon tai liéu bao gom cac bai bao gdc, bai tong quan va bao cao ki thuat da dugc
cong bd, c6 nodi dung lién quan dén thay doi vé thanh phan, nong do, hoic tac dong cua cac thanh
phan méi truong dén sinh 1y phéi IVF. Dit liéu thu thap dugc dugc phan loai va phan tich theo cac
nhém thanh phan chinh nhu carbonhydrates, amino acid, vitamin, yéu t6 ting truong, tir d6 lam rd
xu hudng thay ddi va cac van dé dat ra trong viéc lya chon va phat trién méi trudng nudi cdy hién

nay.
2.2 Cac thanh phan thiét yéu trong méi trwong nudi cdy phoi trong IVF

2.2.1. Carbohydrates

Trong giai doan hop tir va phdi phan cit (Ién toi giai doan 8 té bao), pyruvate dugc wu tién sir
dung nhu ngudn cung cp ning lwong chinh, trong khi & cac giai doan phat trién tiép theo (sau nén
chat), phdi c¢6 xu huéng thay doi sang st dung glucose. Diéu nay lién quan dén sy thay doi trong
nhu cau nang luong tai thoi diém bo gen phdi dugc kich hoat. Su chuyén dbi nay danh dau sy thay
d6i tir qua trinh trao d6i chat & mirc thap, phu thudc vao ngudn cung cap tir me, sang qué trinh trao
d6i chat tich cuc hon, trong d6 phéi thai bat dau sir dung cac nguoén tai nguyén cia chinh minh, dic
biét 1a glucose, dé tao ra nang luong [5,6].

Bang 1. Tong hep xu hwéng thay déi thanh phan va néng dé thanh phan thiét yéu trong mai
trwong nudi cay phoi IVF.

Thanh phan thiét yéu Xu hwéng thay déi thanh phan/nong dé
Ban dau Hién nay
Carbonhydrate
0,2-0,3 mM: thu tinh & phan cit
Pyruvate 0.3-0.5 mM
0,1 mM: phdi nang
0,5 mM: thu tinh & phan cit
Glucose 2,5-3 mM

2,5-3,3 mM: phdi nang
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Lactate 5-10 mM 1-2 mM
Amino acids khong bo sung 15-19 loai (ty hang san xuat)
EDTA 0,1mmol/L 0,005-0,01 mmol/L
Khéng sinh Etiz;::iglr:;((:llr??ll(%/rg;)rn ) gentamicin (50 pg/mL)
Protein serum, albumin (HSA) rHSA
Vitamin folic acid, cyanocobalamin vitamin B, C & E
pH va dém HEPES HCOs™ hoic hon hop
Ap suat tham thau 290-300 mOsm/kg 255-275 mOsm/kg
*:131,6-150,4 mM; K*: 2,6-
Mudi vo co I;La;,oli, CT, Ca™, Mg, S04 IS\E ml\3/[;,(63a2f:01,1-2,7’mM; 1’\/6[g2+:
0,8-2,0 mM & PO+*: 0,5-1,0 mM
Yéu t6 tang truong khong bo sung IL-6; EGF; GM-CSF

2.2.1.1 Pyruvate

Trude day, méi truong nudi ciy IVF di ching kién nhiing thay d6i vé nong do pyruvate dé toi
vu hoa sy phét trién cua phoi. Cac nghién ctru ban dau thudng tap trung vao viéc md phong nong do
tim thay trong 6ng dan trizng va tir cung dé kham pha cac tac dong cuia nong do pyruvate 1én cac giai
doan phét trién khac nhau cua phdi [7]. O d6, mdi truong sir dung ban dau thuong c6 néng do
pyruvate cao hon & c&c giai doan sau. Hién tai, hau hét cac loai méi truong thuong mai cho qua trinh
thu tinh va giai doan phan cét déu c6 ndng do pyruvate & mirc 0,2 - 0,3mM va nong d6 nay thap hon
trong moi truong nudi cay phdi nang khi nong do chi & muc khoang 0,1mM [8]. Mic néng do nay
dugc cho 1a twong duong voi ndng do phan tich trong in vivo. Nam 1996, Gardner va cong su cho
rang nong do pyruvate trong éng dan tring va cua ngudi gitra chu ky kinh va dich tir cung trong suét
chu ki kinh nguyét lan luot 1a 0,32mM va 0,1mM [9]. Gan ddy, Utsunomiya va cdng su (2022) ciing
da bao cdo nong do pyruvate 1a 0,209mM trong 6ng dan tring giira chu ky va 0,106mM trong giai
doan hoang thé [10]. Nam 2024, Tarahomi va cong su cho rang nong do pyruvate trong dich tir cung
la 0,08mM [11]. Nguoc lai, ndng do pyruvate trong moi truong nudi cay lién tuc la nhat quan véi

nguyén tic cho phéi tu chon ngudn dinh dudng can thiét cho sy phét trién mién 1a ndng do cac chat
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trong mdi trudng nudi cdy nam trong pham vi chap nhan duoc, ban than phoi sé thich nghi va su

dung nhiing thir phdi can [1,8].
2.2.1.2 Glucose

Khi cac nghién ciru kham phé ra nhu cau cy thé cua phoi nguoi ddi véi glucose, ndng do chét
nay trong méi trudng nudi cay da thay di tir nong do cao véi 2,5-3mM xubng dudi mic 0,5mM
hoic thip hon trong giai doan nudi ciy dén phoi phan cit va sau dé quay trd lai voi ndng d6 cao hon
Vi 2,5-3,3mM trong nudi cay phdi nang [8,12]. Su thay ddi nay phan &nh sy hiéu biét ngay cang
tang vé nhu cau trao d6i chét cua phoi va tac dong tiém tang caa glucose dbi véi su phat trién caa
phdi. Nudi cdy phoi giai doan phan cit voi ndng do glucose thap bit ngudn tir cac nghién ciu trén
chudt, & d6 ngudi ta nhan thay rang phoi chuot khong thé phat trién vuot qua giai doan 2 té bao khi
c6 glucose va phosphate [13,14]. Tuy nhién, nghién ciu sau nay cho thiy su gia ting ty I& hinh
thanh phdi nang khi nudi ciy trong méi truong cd nong do glucose cao hon [15]. Ké tir d6, ngudi ta
chap nhan rang nong do glucose khong hoan hoan ¢ ché sy phan cit cia phéi va thuong khdng
khuyén khich giam nong do glucose trong méi truong nudi cay phdi giai doan phan cat va cac nha
san xuat van duy tri ndng d6 glucose thap trong mdi trudong nudi ciy cho dén ngay nay. Cac nghién
ctru invivo gan day da bao cao nong do glucose trong dich voi trang & mac 3,4mM [7] va dat dén
5,1mM trong dich tir cung ciia nhitng phu nit khoe manh [11]. Nhin chung, su khéc biét giita ndng
d6 glucose dugc bao cio trong co thé séng va nhitng gi ching ta hién tim thay trong 6ng nghiém

dang dugc quan tadm hon.
2.2.1.3 Lactate

Twong ty nhu pyruvate va glucose, ndng d¢ lactate cling da trai qua nhiéu thay do6i dang ké,
phan &nh sy tién bo trong hiéu biét vé sinh 1y phoi. Trudc day, ngudi ta thudng bd sung lactate Voi
nong do cao, dao dong tir 5-10mM dé hd tro qué trinh phét trién cua phoi trong méi truong nudi cay.
Tuy nhién, néng do cao lactate nay da dwoc ching minh ¢6 hai cho phéi trong giai doan phan chia
sam khi e ché qua trinh oxy hoa pyruvate [8]. Do d6, sau nhiéu nghién ciru, ngudi ta di chi ra rang
nudi ciy voi nong do lactate thap (1-2mM) cai thién su phat trién cua phdi. Whitney va cong su
(2022) d4 bao cao rang khi nudi cay phdi véi ndng do lactate 1mM cho ty 1 phdi chuan boi cao hon
dang ké khi nudi cdy véi ndng do lactate 6-10mM [16]. Ngoai ra, ndng do lactate thap khi nudi cay
con gidp giam ty 1é phdi kham va cai thién ty 1¢ thai 1am sang [17]. Thuc té, méi truong nudi cay véi
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nong do lactate thap gidp duy tri can bang giir qué trinh oxy héa pyruvate va glycolysis, dé tir d6
cung cap ngudn niang lwong hiéu qua hon cho phéi, giup giam stress oxy héa va cai thién chat lugng
ohoi [18].

2.2.2. Amino acids

Trong thoi ky dau cua IVF ¢ ngudi, cac loai méi trudng nudi cay thuong khdng bao gom cac
amino acids va chi dén nhimg nam cudi cua thé ky truéc ching méi duoc Gardner thém vao mai
truong nudi cay. Trong mdi truong nudi cdy phdi phan cat, chi cd cac amino acids khong thiét yéu
dugc dua vao do lo ngai nhitng anh hudng tiéu cuc dén qua trinh phét trién caa phoi khi tiép xuc véi
cac amino acids thiét yéu & mic MEM (minimal essential medium) [19]. Gan day, khi phan tich
thanh phan cac amino acids trong cic moéi truong nudi cdy thuong mai, ngudi ta nhan thay rang
nong d6 cac amino acids thiét yéu nhu histidine, isoleucine, leucine, lysine, methionine,
phenylalanine, threonine, tryptophan va valine thuong thap hoic bang 0 trong mdi trudng nudi cy
giai doan thy tinh va phan cit, nhung lai cao hon trong méi trudng nudi ciy phoi giai doan phdi
nang. Nguoc lai, ndng d6 cac amino acids khdng thiét yéu nhu alanine, arginine, asparagine,
aspartic acid, glutamine, glutamic acid, glycine, proline, serine, va tyrosine c6 su bién dong giita cac
loai moi truong va nha san xuat [8]. Trong nghién ciu in vivo, nguoi ta nhan thiy nong do cac
amino acids thiét yéu trong dich voi triing thip hon so v&i cac mdi trudng thwong mai hién nay,

nhung ndéng do cac amino acids thiét yéu, dic biét 1a glycine, cao hon nhiéu lan [19].
2.2.3. EDTA

EDTA (ethylenediaminetetraacetic acid) 12 mot chit tao phic vai ion kim loai, duogc sir dung
trong mdi trudng nudi cdy phdi nham cai thién su phat trién cua phdi. Chung cé vai tro giam doc
tinh caa céc ion kim loai nang théng qua qué trinh tao phuc, han ché hoat dong glycolysis sém &
giai doan phan cat, gitp phdi phét trién 6n dinh hon va khac phuc hién tuong "2-cell block™ trong
phdi chuot [20,21]. Ban dau, EDTA duoc thém vao véi nong do 0,1mmol/L nhung muc nong do
nay giam sy phét trién cia phéi nang va sb lugng té bao [21]. Cac nghién ciu gan ddy cho rang muc
nong d6 0,005-0,01 mmol/L khéng anh huong tiéu cuc dén phéi chudt [22]. Véi su phéat trién cua
moi trudng nubi cay thuong mai va nghién ciu sdu hon vé nhu cau caa phdi, nong d6 EDTA da
duogc diéu chinh dé ti wu hoa su phat trién caa phdi. Nghién ciu trén phdi chudt ICR cho thdy nong
d6 EDTA 200 uM trong méi truong KSOM cai thién dang ké ty & phét trién dén giai doan phdi
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nang, dic biét trong hé thdng nudi ciy giot nho (10 ul). Tuy nhién, nong d6 EDTA qué cao (>300
M) c6 thé gay giam ty 1é phat trién do anh hudng dén qua trinh glycolysis va sy phat trién cua phoi
[23].

2.2.4. Khang sinh

Viéc b sung khang sinh vao méi truong nudi cdy nhiam ngan ngira su nhiém khuan, dam bao
diéu kién vo tring cho su phét trién cua phdi. Tuy nhién, ndng d6 va loai khang sinh st dung di c6
nhiéu thay doi theo thoi gian dé can bang giira hiéu qua khang khuan va tinh an toan cho phéi. Vao
nhitng nam 1980, méi trudng nudi cay thuong dugc bd sung penicillin (100 1U/mL) va streptomycin
(100 pg/mL). Penicillin chi yéu tac dong I1én vi khuan Gram duong bang cach uc ché tong hop
thanh té bao, trong khi streptomycin, mot aminoglycoside, tc ché tong hop protein cua vi khuan
Gram am. Tuy nhién, streptomycin c6 thé gay doc cho phdi do anh hudng dén qué trinh tong hop
protein cua té bao phdi. Do nhitng lo ngai vé doc tinh cua streptomycin, gentamicin di trd thanh lya
chon thay thé phd bién [24]. Gentamicin, ciing 1a mot aminoglycoside, c6 phd khang khuan rong va
duoc sir dung & ndong d6 khoang 50 pg/mL trong mdi truong nudi cay. N6 hiéu qua chdng lai ca vi
khuan Gram duong va Gram am, dong thoi it gdy doc cho phoi hon so véi streptomycin. Cac nghién
clru da chi ra rang sy 6n dinh cua khang sinh trong méi trudong nudi cay co thé bi anh huong boi
nhiét 6 va thoi gian. Do d6, viéc lua chon khang sinh c6 d6 6n dinh cao nhu gentamicin 1a can thiét
dé dam bao hiéu qua khang khuan trong suét qua trinh nudi cdy. Mac du khang sinh gitp ngan ngira
nhiém khuan, nhung chung ciing c6 thé anh huong dén sy phat trién caa phdi. Mot sé nghién ctu
cho thay viéc sir dung khang sinh cd thé 1am giam chét luong phéi, do d6, can can nhic k§ ludng vé
loai va ndng d6 khang sinh st dung dé ti wu hoa két qua IVF. Hién nay, cac phong thi nghiém IVF
dang hudng t6i viéc sir dung maoi truong nudi cay khong chira khéng sinh, két hop véi cac bién phap
v tring nghiém ngit dé giam thiéu nguy co nhidm khuan. Ngoai ra, viéc nghién ctru va phat trién

cac loai khang sinh mai vai do an toan cao hon cho phoéi cling dang dugc quan tam [24,25].
2.2.5. Protein

Albumin huyét thanh nguoi (HSA), thuong 1a thanh phan thiét yéu trong méi truong nudi cy
phoéi IVF. Albumin déng vai trd nhu chat dém pH, chit chdng oxy hoa, chat van chuyén lipid,
hormone va kim loai vi lugng, déng thoi gidp 6n dinh mang té bao va ngin ngira phdi bam dinh vao
dung cu nudi cdy [26]. Ngoai albumin, cac protein phirc hop chira globulin o va B ciing duoc sir
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dung dé md phong méi trudng sinh Iy ty nhién, hd tro phat trién phoi va co thé cai thién ty ¢ 1am to
va sinh séng [27]. Protein trong mdi truong nudi ciy c6 thé thay dbi dang ké trong bao quan va nudi
cdy khéng c6 phdi (sham culture) cung véi su thay doi cua nhiéu amino acids thiét yéu nhu
methionine, glycine va leucine [28]. Mot thir nghiém 1am sang ngau nhién vai 750 bénh nhan IVF
cho thiy viéc sir dung méi trudng chuyén phoi véi ndng do protein bd sung tir 10% dén 50% khdng
anh hudng dang ké dén ty Ié 1am t6, mang thai 1am sang hoac sinh song [29]. Tuong tw, mot nghién
ctru khac cho thay viéc giam ndng do protein trong moéi trudng phuc hdi phdi sau rd dong tir 10
mg/mL xudng 5 mg/mL khong lam giam ty I sdng s6t ciia phéi hoic ty 1& mang thai [30]. Bé giam
rai ro tir c4c san pham nguon goc huyét thanh, hyaluronic acid (HA) c6 thé thay thé albumin trong
moi truong chuyén phoi va da dugc ching minh 1 cai thién ty 18 1am t6 va mang thai & mot sb

nhém bénh nhan [1].
2.2.6. Vitamin

Vitamin tham gia vao cac qua trinh sinh héa quan trong nhu chéng oxy hoa, diéu hoa biéu
hién gen va chuyén héa niang luong. Tuy nhién, chiing dé bi phan hay dudi tac dong cua anh sang,
oxy, nhiét d6 va pH. Cac vitamin nhu ascorbic acid, cyanocobalamin, folic acid va tocopherol
thuong 1a thanh phan cia cac mai truong nudi cay IVF [31]. Mit khac, bd sung vitamin C va E gilp
cai thién chat luong trimg thong qua giam stress oxy hoa [32,33] va bo sung vitamin nhém B ¢ thé
cai thién chat luong trirg va phdi thong qua gitp giam mirc ROS néi bao, diéu chinh biéu hién gen
va hd trg qua trinh methyl hda DNA [34].

2.2.7. pH va hé déem

Hé dém trong moi trudng nudi cay IVF dong vai trd quan trong trong viéc duy tri pH 6n dinh
dé phoi phét trién binh thuong. HEPES va MOPS Ia hai loai ¢ém phé bién nhat véi pKa khoang 7,2
- 7,4, pht hop véi sinh Iy cia phdi nguoi. Viéc st dung don 1¢ mot hé dém gay han ché kha ning
diéu chinh pH va nguy co gy doc té bao khi ¢ ndng do cao. Do d6, két hop nhiéu loai dém nhu
NaHCOs va MOPS vdi cac ty 18 khac nhau c6 thé mg rong pham vi dém pH hiéu qua va giam doc
tinh bang cach giam ndng do timg dém riéng lé [35,36]. Nghién ctu cia Quinn va cong su (2004),
cho thiy néng d6 NaHCOs trong méi truong thu tinh da duoc giam tir 22,6 mM xudng con 20,2
mM, va trong méi truong phan chia phdi tir 22,6 mM xudng con 15,6 mM, nham duy tri pH 6n dinh
& muc 7,2 £ 0,1 dudi didu kién 5% CO- [37]. Céc nghién ctru trén mo hinh chudt cho thiy viéc giam
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nong d6 dém tir 21 mM xudng con 10-16 mM van duy tri dugc pH 6n dinh va hd trg sy phat trién
ctia phoi twong duong véi ndng d6 cao hon. Pidu nay dic biét quan trong trong cac quy trinh nhu
ICSI, noi dém c6 thé tiép xc truc tiép vai té bao [38]. Mt khac, ngay nay, ngudi ta con ap dung
chién lugc diéu chinh pH méi truong theo giai doan phat trién cua phoi. pH cao hon trong giai doan
thu tinh, thap hon trong giai doan phan chia sém (ngay 1-3), va cao hon trd lai trong giai doan phoi
nang (ngay 4-6). Biéu nay nham phan &nh nhu cau sinh ly khac nhau cua phéi & ting giai doan phat
trién [39].

2.2.8. Ap sudt tham thau

Ban dau, mdi trudng nudi cay phdi sir dung cac dung dich mudi don gian nhu Krebs-Ringer
Bicarbonate (KRB), Whitten's Medium va M16, véi ndng do6 ion cao va ap suat tham thau khoang
290-300 mOsm/kg. Tuy nhién, cac nghién ctiu cho thay moi trudng c6 ap suat tham thau cao co thé
gay stress tham thau, anh huong tiéu cuc dén sy phat trién cua phdi [2,40]. Vi vay, cac loai moi
truong thuong mai hién nay thuong cé ap suat tham thau thap hon so véi cac loai méi truong duoc
sir dung trong nhitng ngay dau caa ky nguyén IVF (khoang 255-275 mOsm/kg). Méi trudong nudi
ciy don budc thuong cd &p suat tham thau khoang 260-270 mOsm/kg, trong khi mdi trudng nudi
cay lién tuc c6 thé 1én dén 285-295 mOsm/kg [41]. Ap suat tham thau cua moi trudng nudi cy co
thé thay ddi trong qué trinh nudi cdy do bay hoi, dac biét trong cac ta nudi cdy khd. Nghién ctu cho
thdy &p suét tham thau c6 thé tang tir 263 mOsm/kg 1én hon 300 mOsm/kg sau 7 ngdy trong ti NUoi
cay kho, gay anh huong tiéu cuc dén su phat trién cua phdi. O d6, nong d6 cua mot s thanh phan
nhu amino acid, protein va ion c6 thé thay d6i dang ké, anh huong dén su 6n dinh ctia méi truong
[28,41]. Viéc sir dung dau phi gitp giam bay hoi, nhung khong hoan toan. Dau paraffin dwoc cho 1

hiéu qua hon dau mineral trong viéc han ché bay hoi [41].
2.2.9. Muéi vé co

Céc loai méi truong nudi cdy ban dau thuong bao gom cac ion Na*, K*, CI-, Ca?*, Mg?*,
S0,%~ va déi khi PO,>". Tuy nhién, nhitng mdi truong nay khong da dé hd tro sy phat trién toan
dién cua phdi, ddn dén hién tugng phdi nging phat trién & giai doan 2 té bao & chudt va 4-8 té bao &
ngudi. Sau do, tir cudi nhimg nam 1980, cac méi truong nhu CZB va KSOM duoc phét trién véi
nong d6 mudi vo co va do tham thau thap hon, gitp khic phuc hién tuong trén. Viéc bé sung amino

acid, dac biét 1a glycine, dong vai tro nhu chat diéu hoa thé tich té bao, thay thé mét phan ion v co
10
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ndi bao, giup duy tri méi truong ndi bao 6n dinh cho su phat trién cua phoi [40]. Ngay nay, cac moi
truong nudi cay phoi thuong mai duoc thiét ké dé mo phong sat nhat moéi truong éng dan tring tu
nhién. Nong d6 caa chdng thé hién su da dang (Natri (Na*): 131.6-150.4 mM; Kali (K*): 2.6-5.5
mM; Canxi (Ca?*): 1.1-2.7 mM; Magie (Mg?*): 0.8-2.0 mM va Phosphate (PO+*7): 0.5-1.0 mM).
Su khéc biét nay phan anh cac chién lugc khac nhau trong viéc thiét ké méi truong nudi ciy, tiy

thudc vao giai doan phat trién cua phoi va muc tiéu cu thé cua tirng phong thi nghiém [8].
2.2.10. CAc yéu té ting trueng

Cac dang moi trudng nudi cdy ban dau chira chu yéu mudi khoang va glucose. Cytokine nhu
IL-6 va yéu td tang truong IGF-1 da duoc nghién ciu vé vai trd trong phat trién va lam to caa phoi.
Nghién ctru cua molka va cong su (2022) cho thay viéc bd sung IL-6 vao mdi truong nudi cy cé thé
giam ty 18 té bao chét theo chuong trinh va cai thién chit lugng phéi, cling nhu ting ty 1& 1am to
[42]. Mat khéc, cac yéu t6 tang trudéng nhu GM-CSF (Granulocyte-Macrophage Colony-Stimulating
Factor) ciing da duoc nghién ciu dé cai thién phat trién phdi va ty Ié 1am t6. Adanacioglu va cong
su (2022) va Sciorio va cong su (2023) cho thiy GM-CSF ¢ thé ting ty 1é mang thai 1am sang, dic
biét & phu nit trén 35 tudi hodc c6 chat luong phéi kém [2,43]. Tuy nhién, cac két qua van con mau
thuan va can thém nghién ctru dé xéac dinh hiéu qua thuc su.
3. Két luan
Sy cai tién khong nging cia cac hé méi trudng nudi cy trong IVF phan anh nd lyc tai tao mot
vi méi trudng sinh 1y téi vu nham hd trg sy phat trién cia phoi ngoai co thé. Tuy nhién, hiéu qua va
tinh an toan cua quy trinh nay van phu thudc dang ké vao mic d6 cong khai va tinh 6n dinh trong
thanh phan cua méi truong nudi cay. Nhing dit liéu thu duoc tir cac nghién ctu nay sé& la nén tang
khoa hoc can thiét cho viéc tiéu chuan hoa va ca thé hoa méi truong nudi cdy, gop phan nang cao
chat lugng, d 6n dinh va tinh tai 1ap cua ki thuat IVF trong 1am sang.
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